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Sustainable Tourism- A New Perspective to Modern Tourism
Amit Kumar Banerjee!, Anindita Moni?

1. Dr. B. C. Roy Academy of Professional Courses, Durgapur.

Email: amit.banerjee@bcrec.ac.in

Abstract: Sustainable tourism presents a paradigm shift in the modern tourism industry, focusing on stability
between economic growth, environmental preservation, and social responsibility. This paper explores the
concept of sustainable tourism and its implications for shaping the future of travel and hospitality. In recent
times, the global tourism industry has faced increasing scrutiny because of its negative impacts towards the
environment, local communities, and cultural heritage. Unsustainable practices such as overdevelopment,
habitat destruction, and carbon emissions have raised concerns about the long- term viability of tourism as a
sector. In response, sustainable tourism has emerged as a holistic approach towards tourism development that
seeks to minimize negative impacts while maximizing benefits for host communities and the environment.
This study investigates the principles, strategies, and initiatives driving sustainable tourism, highlighting its
potential to foster long-term environmental conservation, promote cultural heritage preservation, and support
equitable economic development in destination regions. By adopting sustainable tourism practices,
destinations can enhance their resilience to environmental degradation, mitigate the risk of over-tourism, and
create authentic and meaningful experiences for travelers. Furthermore, this paper examines the role of
stakeholders, including governments, tourism organizations, businesses, and tourists themselves, in advancing
sustainable tourism agendas. It also discusses the challenges and opportunities associated with implementing
sustainable tourism practices, such as balancing economic growth with environmental protection, addressing
infrastructure limitations, and fostering community engagement and empowerment. Lastly this study also
focuses on some policies and sustainability initiatives that has been taken by the Government of India

Keywords: Sustainable tourism, Ecotourism, Community-based tourism, Environmental conservation,

Economic development

1. Introduction

1.1 Background of the Study

Tourism is a crucial and rapidly growing sector and is considered as one of the largest industries in
the world. It plays a crucial role in generation of employment, income, economic and political growth
and development of several countries . Rapid increase of tourism has led to development of several
communities with diverse cultural background. Overcrowding the destinations by tourists may lead
to disturbance of flora and fauna and to meet the luxury and demand of tourists environments are
destroyed and luxurious hotels and industries are built which destroys the heritage of that
destination. Due to increase in negative impacts towards the society and environmental degradation
a concept of sustainable tourism came into effect. World Tourism Organization defines sustainable
tourism as “tourism that takes full account of its current and future economic, social and
environmental impacts, addressing the needs of visitors, the industry, the environment and host
communities" The emerging concept of sustainable tourism prioritize the well being of social,
economical and environmental aspect and sustainability and the standard of experience (Ekinci,
2014; Heitmann, Robinson, & Povey, 2011; Mayer & Knox, 2006). Sustainable Tourism aims in

heritage conservation, environmental protection and providing socio-economic benefits to the
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localities of that destination. Promotion of heritage, art, culture and local products of the region not
only fosters the sense of ownership and pride within the community, but also leads to the growth of
small local industries like handicraft, textile, food, etc. which in turn creates employment and reduces
poverty. Governments plays a crucial role in ensuring that tourism become more sustainable by
providing a platform which encourages the local government, local communities and tourism
stakeholders to respond the issue of sustainability (Qemali, Vloré, 2014). Implementation of
amendment acts by the country regarding sustainability, each state has their own policies which controls
the tourism practices. Ecotourism is a subset of sustainable tourism focused on natural areas, aimed
at conserving the environment and improving the welfare of local people. It involves responsible
travel to natural areas, conserving the environment, and sustaining the well-being of local

communities. (Honey, 1999).

Several tourism policies are implemented by countries and states to incorporate sustainable
tourism practices like environmental protection, legal action for polluting certain areas or implicit
practices by the tourists. Issues like misbehavior of tourists, dilution of cultural heritage,
overcrowding of popular destinations and lack of proper implication of certain projects by the
authorities continues, which hamper the implementation of sustainable tourism practices. Though
certain consequences are dealt through some innovative solutions like green certification and eco-
tourism in business and are only allowed to trade in the areas if these regulations are maintained.
Instead of building hotels and resorts people should opt for eco-friendly accommaodation like home
stays which are cost effective, acts as an income for locals and also breaks a cultural barrier and
leads in building relationship. Educating the host communities, business and travelers about the
sustainable practices they need to follow. With the growth of technology the smart tourism practices
are also promoted and have become a trend among the tourists, which enables an efficient use of

resources, provide prior knowledge.

1.2 Issues and Challenges in Tourism

Tourism industries are based on seasonal factors, which create job insecurity among the labors and
businesses on those destinations due to this uncertainties it’s difficult to find highly skilled workers.
During a COVID -19 period tourist industry faced a huge backlash, due to the dependency on
tourism small and medium sized business faced a huge loss and resulted to closure of those hotels,
restaurants, attractions, unemployment rate has also increased, even after post COVID period there
was least uplift of the tourist numbers due to several restrictions and health and safety issues.
Tourism sector also face challenges due to natural disaster like cyclone and floods, tsunami,
earthquakes mostly small businesses, lodges and other business gets damaged and the tourist
percentages also get decreased for a certain period of time. Also many places are opened only for
certain period of time due to natural factors and rest of the year’s businesses run through loss gets
closed. Popular destinations often experience mass tourism which lead to overcrowding and causes

several natural, ecological and societal destructions of those places Mass tourism also puts an



impact on overburdening destinations infrastructure which may face struggle to cope up with the
increasing demand . Many times tourists and travelers disturbs and break certain community
guidelines and due to several injustice against the local there can be an increasing political tensions
and sense of insecurity among the communities leading to riot and disturbance on the site which
hampers the safety and security of the tourists . Due to increasing demand of the cost of living as
well as the value of products and services also increases during the busy travelers’ traffic phase
which leads a hardships for the living of locals. Pollution is one of the serious issues which are
faced through increasing transportation, several adventure water activities, lack of waste
management, etc. Due to lack of implementation of legal policies and regulations and lack of
supervision from the higher authorities both visitors and host communities becomes a victim of

several implicit activities, thus the rate of criminal activities also increased in popular destinations
1.3 Unsustainable tourism- Concept and practices

With the rapid growth in travel industry, due to increasing travelers and their increasing implicit
tourism practices to fulfill their own the demand and needs both society and nature are facing serious
negative impacts and consequences. It was estimated that five percent of the global carbon emissions
was generated from tourism related transports (UNWTO 2019). Region wise the Asia- Pacific
region and North America region generated 23 billion metric tons of carbon-dioxide in 2022. To
avoid and minimize certain harmful effects and conserve resources for our future generation
sustainable tourism came into the effect. United Nation World Tourism Organization in 1996 defined
sustainable tourism as: “tourism which leads to management of all areas, in such a way, that the
economic, social and environmental needs are being fulfilled with the cultural integration, ecological
processes, biodiversity and supporting the development of societies.” Sustainable tourism is a
concept of preserving current environmental, , economical social and cultural resources and creating
opportunities for future by minimizing the negative impacts that comes into effect due to
unsupportable practices , at the same time providing positive experience to the travelers and

enhancing the well being of local and host communities

According to UN Tourism, sustainable tourism must prioritize the well being of the tourists
and provide the tourists a better travel experience along with it should educate and promote the
sustainability practices among the members. As previously noted, the framework of sustainable
tourism encompasses the guidelines and practices that must be considered not only in relation to
specific categories of tourist activity but also within the broader context of creating all forms of
tourism, including mass tourism and its variants. The concept of sustainable development, which
underpins sustainable tourism, is based on environmental, social, and economic. These pillars
serve as the foundational elements for fostering tourism that is environmentally responsible that
includes preserving and protecting the natural environment, wildlife, natural resources, socially
equitable includes prioritizing and improving the well being of the local communities, preserving
the cultural tradition (Amerta, |., Sara, I., & Bagiada, K. (2018), and economically viable includes
creation of employment , increase in country’s GDP and profitability of the local host

communities, maintain a affordable price for all classes .
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1.4 Sustainable tourism- Concept and practices

With the rapid growth in travel industry, due to increasing travelers and their increasing implicit
tourism practices to fulfill their own the demand and needs both society and nature are facing serious
negative impacts and consequences. It was estimated that five percent of the global carbon emissions
was generated from tourism related transports (UNWTO 2019). Region wise the Asia- Pacific
region and North America region generated 23 billion metric tons of carbon-dioxide in 2022. To
avoid and minimize certain harmful effects and conserve resources for our future generation
sustainable tourism came into the effect. United Nation World Tourism Organization in 1996 defined
sustainable tourism as: “tourism which leads to management of all areas, in such a way, that the
economic, social and environmental needs are being fulfilled with the cultural integration, ecological
processes, biodiversity and supporting the development of societies.” Sustainable tourism is a
concept of preserving current environmental, , economical social and cultural resources and creating
opportunities for future by minimizing the negative impacts that comes into effect due to
unsupportable practices , at the same time providing positive experience to the travelers and

enhancing the well being of local and host communities

According to UN Tourism, sustainable tourism must prioritize the well being of the tourists
and provide the tourists a better travel experience along with it should educate and promote the
sustainability practices among the members. As previously noted, the framework of sustainable
tourism encompasses the guidelines and practices that must be considered not only in relation to
specific categories of tourist activity but also within the broader context of creating all forms of
tourism, including mass tourism and its variants. The concept of sustainable development, which
underpins sustainable tourism, is based on environmental, social, and economic. These pillars serve
as the foundational elements for fostering tourism that is environmentally responsible that includes
preserving and protecting the natural environment, wildlife, natural resources, socially equitable
includes prioritizing and improving the well being of the local communities, preserving the cultural
tradition (Amerta, I., Sara, |., & Bagiada, K. (2018), and economically viable includes creation of
employment , increase in country’s GDP and profitability of the local host communities, maintain

a affordable price for all classes .

Practices

Many destinations opt for constructing resorts and eco friendly hotels using sustainable materials and
renewable energy like solar and wind energy, reusing materials through innovative and creative
manner that also grabs the attention of the tourists.

Several tourist places has banned or limited use of plastics, recycle the waste products, ensure
biodegradable and waste bins are placed throughout the areas, encouraging tourists and businessman
to participate in waste management programs and educate them about such practices.

Government sponsors wildlife protections programs, ensure safety to flora and fauna, reforestation
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viii.
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Xii.

programs, taking legal actions against immoral practices like deforestation, troubling animals for
entertainment purposes, tour guides encourage tourists and local communities in beach clean ups
and using effective water activities.

Tour guides and local government should encourage sustainable transportation to reduce carbon
footprints by promoting walking, cycling and use of public transport, travelling through e-rickshaw
and e-bikes.

Supporting local economies, by becoming vocal for the local business, providing business and job
opportunities, limitation on foreign investors to certain extent, encouraging tourists to buy local
crafts and products.

To build a social relationship with locals and other communities a concept of home stays and hostels
has came into effect, which also minimizes the constructions of hotels and opens business
opportunities for the locals

Supporting and participating in local cultural events, festivals and heritage sites , respecting local
customs and traditions

Effective use of technology and smart practices, which provide information on eco- friendly
attraction, policies and regulations on restricted areas.

Promoting the offbeat destinations through social media to reach broader audience and support in
tourism growth

Implementation of legal regulations and policies to reduce criminal and fraudulent activities.
Implementing proper force and strict security checking on critically restricted areas or sites which
consists precious items, for instance historical sites, museum, antique product shops, etc.
Providing employment to the women physically challenged person and promote equality to all

sectors in tourism.

Policies for Sustainable Tourism in India

1.

Swadesh Darshan: It was launched by the Ministry of Tourism in year 2014-15, 76 projects were
sanctioned by the Ministry under the inception of 13 themes. Although later Swadesh 2.0 was
launched by focusing its policy on Atmanirbhar Bharat and prioritizes on Vocal for local .It a
generational shift from the Swadesh Darshan and its primary objective is to develop responsible
tourism destination. The objective of Swadesh Darshan 2.0 is to preserve local culture and natural
resources, job creation, enhancement of skills for the youth, and economic benefit of local
communities. It also encourages digitalization, marketing and branding of the destinations in the
own country. Some of successful implementation of Swadesh 2.0 is Eden Beach — The Blue Flag
Beach, Vadnagar — A Heritage Site, Pandit Ravishanker Sagar (Gangeral Dam) — Mini Goa,
Khajuraho — Architectural Marvel and many more. Through implementation of Swadesh 2.0 there
was a overall development of the sites, installment of solar lights , and implementation of solid
waste management system , up gradation in public recourses and entertainment activity .Annual
Report 2023.

The ‘National Mission on Pilgrimage Rejuvenation and Spiritual, Augmentation Drive’
(PRASAD): According to the Government of India ‘National Mission on Pilgrimage Rejuvenation

and Spiritual, Augmentation Drive’ was launched in the year of 2014-15 by the Ministry of Tourism
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India is land of many religious and consists of several pilgrimages, historical religious sites rich in
art and architecture. Its objective is to develop and identify pilgrimage sites and enhance the holy
tourist experience. The main objective of PRASAD is the overall development of the sites, promote
pilgrimage tourism, involvement of local communities through employment, creating awareness
among the locals by educating them about the tourism as source of income, improve standard of
living, promote heritage, ensure safety and security of pilgrims and tourists , focus on community
based development etc. According to the Annual Report 2022-23 73 destinations were identified in
31 states across the country and 45 projects were sanctioned in 25 states. 19 projects were completed
under major category. Some of the projects under PRASAD scheme are Development of Pilgrimage
Tourism Infrastructure at Ambaji Temple of Banaskantha, Gujarat, Development of
Triyambakeshwar, Nasik, Development of Infrastructure facilities at Govardhan, Mathura, UP.
Annual Report 2023

Sustainable Tourism for India Criteria (STCI) and Indicator: It acts as a standard on implementation
of sustainable practices mainly on the accommodation sector and tour operators, also development
of home-stays and rural tourism for STCI certification. It can be implemented through workshops,
training programs through institutions, skills development for the low skilled labors, circular in
school and colleges, providing intensive to the organization which collaborates with STCI
certification, creation of advance calendar for sustainable practices. The guidelines of STCI of an
organization ensure effective sustainable tourism management, follow suitable local guidelines for
sustainable construction , ensure employment of local communities , support development for local
communities , purchase eco-friendly products, encourage local entrepreneurs to sell sustainable
products, follow ethical behavior in socially , environmentally and historically sensitive sites. STCI
ensure the organization of accommodation sectors and tour operation must focus on maximization
of economical and social benefits of the host community, environmental, cultural and historical site

security, reduction of pollution, conservation of ecosystem and natural recourses.

2. Literature Review

The World Tourism Organization (WTO) in 2005 defined the concept of Sustainable Tourism as
“one of the practice and concept that can be included in all form of tourism that includes mass
tourism and specialized tourism. Sustainable tourism development is the development that fulfill
the demand of present travelers and destination while safeguarding and enhancing the opportunity for
the future need” (WTO, 2004). Sustainability principle is associated with environmental, socio-
cultural and economical aspect of the tourism development and a balance is to maintain between these
aspects to ensure long term sustainability (UNWTO 2005). “The various forms of sustainable tourism
are ecotourism, environment friendly tourism, agro tourism, social tourism, and ethical tourism”()
“The affect from tourism are the result through the behavior of visitors and the way they
interconnect with the subsystem of the area they have visited” (Ardahaey, F.T., 2011). From the
very beginning, the growth of sustainable tourism has been anticipated for the preservation of
environment, local cultural heritage and increase the revenue of tourism industry of that destination
(Croshy, A., 1996). Through the recent research sustainable tourism development has been widely



defined by the World Trade Organisation as the development that fulfill the demand of present
travelers and destination while safeguarding and enhancing the opportunity for the future need”
(Madrid, Spain,2004.) “The possibility of achieving sustainable tourism development can only be
done if the recourses that are used in such extent that it does not exceed their ability to renewability.
It is also stated that sustainable development principles follows several guidelines that includes 1.
Protection of the environment standard 2. Enhancement of both locals and the tourists 3. Promoting
a relationship between the tourism industry and the natural surroundings 4. Safeguarding a balance
between the localities and the environment” (Amerta, I. M. S. (2017). Sustainable tourism must
generate economic benefits while ensuring social inclusivity and minimizing environmental
degradation (Elkington, 1997). The concept of carrying capacity refers to the maximum number of
visitors that a destination can accommodate without causing environmental degradation, reducing
visitor satisfaction, or adversely affecting the host community (Butler, 1980). Studies highlight the
importance of reducing tourism's ecological footprint through practices like waste management,
energy efficiency, and water conservation. Gaéssling et al. (2009) discuss the carbon footprint of
tourism and strategies for mitigation, such as promoting low-carbon transportation and energy-
efficient accommodations. The collaboration of local communities in tourism planning and
management is critical. Research by Scheyvens (1999) suggests that empowering local
communities through participation and equitable benefit-sharing enhances the sustainability of
tourism initiatives. Amerta 2017) also stated that policies regarding the sustainable tourism
development should be established by considering the interests of the local communities, and in
certain the policies are implemented by considering local communities as a target and objective for
the tourism growth. Economic sustainability involves ensuring that tourism generates stable and
long-term economic benefits for local communities. Dwyer et al. (2009) explore economic measures
such as diversifying tourism products and markets to enhance resilience against economic shocks.
Sustainable tourism also involves preserving and promoting cultural heritage. McKercher and du
Cros (2002) emphasize the need for cultural sensitivity and the protection of cultural assets to avoid
co modification and loss of authenticity. Bhutan's "high value, low impact" tourism policy focuses
to attract high-spending tourists while minimizing environmental and cultural impacts. This
approach has helped maintain Bhutan's cultural heritage and natural landscapes while providing

economic benefits (Rinzin et al., 2007).

3. Research Objective for the Study

To evaluate the environmental consequences of current tourism practices.

To analyze how sustainable tourism initiatives can enhance the socio-economic benefits for

local communities.

=  To examine existing tourism policies and their effectiveness in promoting sustainability.

4. Methodology

Type of Research: The study is and descriptive in nature thus this paper includes a brief description

of the topics based the previous study and detail review of such subjects and has been carried out
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with the
Data Used: The study has been carried out with the help of secondary data where the information
and concepts has been collected from various available sources like- Academic Journals: Peer-

reviewed articles from journals; like Research Gate, Academia, MDPI.

Reports and Publications: Documents from international organizations and agencies and
Government Reports such as the United Nations World Tourism Organization (UNWTO), World
Travel & Tourism Council (WTTC), and the International Ecotourism Society (TIES), Government
of India.

Websites and Blogs: Reputable websites and blogs that provide insights and updates on sustainable
tourism practices and trends for example international tourism websites, government websites,

statistical reports from reputed websites like statistia

The data has been studied and analyzed as per the reports of the international organizations and
dashboards published in the authentic websites and based on that the review and description is
given. The study has considered the global level, with special emphasis on India. The research has
adopted a descriptive design to analyze secondary data on sustainable tourism. This approach will

enable a comprehensive understanding of existing literature, data, and case studies relevant to the

topic

5. ANALYSIS AND DISCUSSION MONTH ARRIVALS

January 868160

12000 February 865779

00 March 795827

1 April 603985

o May 598480

. = ADRI/A June 648008

2000 - July 760623

00 | August 643194

& September 648213

October 811411

Fig 1: International Tourist Arrival in India (2023) November 922265

December 1070163

Source: UN Tourism

The data clearly shows the footfalls of foreign tourists in India which is more for the first quarter
and the last quarter of the year. The middle two quarters shows a decline in tourists, which is largely
due to the climatic condition that prevails in India at that time. The tourist’s arrival is more during
the winter seasons, ittends to increase in the beginning of the year like January, February the arrivals
are more due to cold climatic conditions and also due to New Year vacations and celebrations,
slowly the arrival falls as the summer comes in due to scorching heat it becomes an obstacle to

travel. And the travelers increase at an increasing rate during the arrival of winter; the highest



travelers are witnessed during the month of December due to Christmas holidays and vacations,

witnessing more natural beauties especially in mountain region.

Carbon Footprint of Global Tourism
1%

7%
7%
7% B Food&Beverages

B Transport

9% m Agriculture

M Services

12% M Lodging

Source:Nature Climate Change 2018

According to Sustainable Travel International, “Tourism is responsible for roughly 8% carbon
emission”. From transportation, goods and food and beverages production, agriculture, services,
lodging, construction and mining and other various activities put an impact on carbon emission.
Transportation is the essential part as well as the main source of green house gas emission. On an
average, planes and cars emits more CO2 due to increasing trend of road trips and luxury, following
the tour busses, ferries and trains well behind. Due to increasing tourist footfalls and to fulfill the
demand of tourists and traveler the productions of food & beverages , other goods and services
construction and mining , building infrastructure for lodging purposes, increasing CO2 emission
leads to climate change and global warming, it is critical that government , locals , stakeholder take
initiative actions to control it. opportunities, infrastructure development , and modernization than

the other mentioned countries in the graph .

Total global female employment supported by the Travel & Tourism sector,
by type of impact and year
120
253
17.1
70
In Millions
20
30 2010 2019 2020 2021
M Direct M Indirect Induced

Source: World Travel and Tourism Council The Social Impact of Global Tourism 2023

According to United Nation the 5" Sustainable Development Goal focuses on to achieve gender
equality for the empowerment of girls and women , the sustainable tourism focuses on empowering
and inclusion of women into economic benefits through travel and tourism ensuring equality in
socially and economically backward areas . According to report by World Travel and Tourism

Council there was a rapid increase in women employed directly in the tourism sector from 38.6
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million to 47.8million between the year 2010 and 2019 whereas there was a slight decrease in the
year 2020 due to covid-19 global pandemic, and increased within a year from 36.6 million to 39.9
million in the year 2021. According to the report in total, the tourism sector provided total
employment to the women has increased 94.3 million 118.5 million which includes direct ,indirect
and induced employment from the year 2010 to 2019 though there was a slight decrease to 94.2
million due to pandemic situation as most of the destinations were closed which also affected the
country’s economy during the year 2020 and started to recover in the year 2021 by providing 100.3

million of total employment to women in tourism sector .

Tourism GDP by Region % , 2022

Europe 4%
) 3.70%
Africa 3.20%
2.50%
Asia and the Pacific

—— ] 30%
0.00% 1.00% 2.00% 3.00% 4.00%

Source: UN Tourism

According to UN tourism a data has been provided for the contribution of tourism as estimated GDP
in the year of 2022, the tourism sector overall contributed 2.5% of GDP globally in 2022. Europe
tourism sector contributed 4% to the economy which was decreased up to 2.6% during the pandemic
time whereas Asia and Pacific region contribute 1.3% of the GDP to the economy the contribution
percentage is lesser than the above mentioned region because of lack of opportunities, infrastructure
development , and modernization than the other mentioned countries in the graph .

6. Conclusion

The tourism sector is inherently complex and multifaceted, encompassing various sectors such as
accommodation, transport, and attractions, making it challenging to define with a single clear
product. Tourism broadly involves individuals traveling and staying outside their usual environment
for a certain period of time for purposes such as leisure, business, and health. The industry's global
significance is underscored by its substantial economic impact, with a direct contribution of
approximately 7.7 trillion U.S. dollars to the global GDP in 2022, representing 7.6 percent of the
total global GDP. The digitalization of the tourism industry has revolutionized how consumers
access and engage with travel services. In 2022, the global online travel market was valued at 474.8
billion U.S. dollars and is projected to surpass one trillion U.S. dollars by 2030. Although with
increasing profitability there are many negative impacts which are affected by traditional tourism

practices, which are minimized through sustainable tourism practices globally.

Sustainable tourism has become increasingly vital as awareness of the industry's environmental
impact grows. According to a 2019 United Nations report, tourism significantly contributes to

climate change, particularly through transport-related CO2 emissions. In response, a growing



number of travelers are recognizing the importance of making environmentally conscious travel
decisions. A 2022 survey revealed that 81 percent of global travelers consider sustainable travel
important, indicating a strong and rising demand for green and responsible tourism practices. The
government and the international organization have taken various initiatives to promote the
sustainability practices.

7. Managerial Implications

Sustainable tourism has significant managerial implications that require a strategic and holistic
approach to integrate sustainability into tourism operations. Managers must prioritize strategic
planning and policy development by embedding sustainability into the core mission and vision of
their organizations. This involves creating long-term sustainability plans that address reducing
carbon footprints, conserving natural resources, and supporting local communities. For instance,
implementing policies that prioritize renewable energy, waste reduction, and sustainable
transportation can significantly contribute to the overall sustainability goals. Voluntary evalution of
implementation of policies. Managers must take feedback from the tourists , local communities and

improve the project accordingly

Collaboration and stakeholder engagement are essential for the successful implementation of
sustainable tourism. Managers need to foster partnerships with government bodies, local
communities, businesses, and tourists. Engaging in continuous dialogue and involving shareholders
in decision-making processes ensures that development in tourism benefits all parties and mitigates
negative impacts. Regular meetings and workshops with local communities can help managers
understand their needs and integrate their perspectives into tourism planning. Educate the local
about selling sustainable products and sustainable businesses, development of skills of the
unskilled, small scale labors to enhance their growth in economy and well standard of living.
Managers must have proper information about the natural and wildlife surroundings and how a
project can hamper such surroundings. Managers must be cautious about the social culture,

environmental and economical benefits before implementing such projects.
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Abstract: This study explores how stress and anxiety impact individual performance. Considering how stress
plays an important organizational performance. This study will delve into how proper mind and body
awareness can improve recovering stress and anxiety. Exploring various exercises and medication to recover
stress and anxiety and signify its improvement on individual performance. The paper aims to understand
various factors that minimize stress and anxiety and to evaluate if stress impacts individual performance.
Primarily this paper will focus on working professionals from Durgapur who are engaged in various physical
activities and mental exercises and evaluate if these activities reduce stress and anxiety improving their
organizational performance. Both qualitative and quantitative approaches will be employed in this study. The
interview method will also be used for this purpose. The findings of the study will also help organizations to

improve their employee performance.

Keywords- Stress, anxiety, productivity, mental health, and workplace

1. INTRODUCTION

Stress has become one of the most important aspects, which become an important concern for
physical and mental health. It is to be kept in mind stress and anxiety not only impact productivity
but also deeply hamper mental health causing insomnia, recklessness, absence, etc. As per the

National Centre of Biotechnology Statistics, Two out of five and one in three Indian HCWs have

stress and insomnia, respectively, during the COVID-19 pandemic.

As per WHO, Stress can be defined as the state of mental tension caused by difficult scenarios. This
scenario can bring physical, mental, and emotional strain. Severe Stress can bring chronic disease

and increase the symptoms of preexisting diseases. It also triggers the consumption of tobacco and

alcohol.

Anxiety is a natural response to stress that triggers the feeling of fear. Some symptoms that can be

noticed are increased heartbeat, sweating, trembling, etc.

This stress negatively impacts the productivity the performance of individuals at work. This may
cause a lack of concentration, and difficulty in decision-making. However, there are practical

solutions that can be implemented to cope with stress. Regular physical exercises like gym, Zumba,

or yoga can significantly reduce stress and improve productivity.

This study explores how stress and Anxiety impact individual performance considering how stress
plays an important organizational performance. This study will delve into how proper mind and body
awareness can improve recovering stress and anxiety. Exploring various exercises and meditation to

recover stress and anxiety and signify its improvement on individual performance.
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2.

The paper aims to understand various factors that minimize stress and anxiety through mind and

body awareness.
The objectives of the paper are
e Tounderstand if by doing mind and body awareness can able to reduce stress and anxiety and
e To evaluate if stress impacts individual performance.

Primarily this paper will focus on working professionals from Durgapur who are engaged in various
physical activities and mental exercises and evaluate if these activities reduce stress and anxiety

improving their organizational performance.

This report will use a mixed methodology approach. This approach uses qualitative and quantitative
approaches. Using the last 25 years of literature will help to analyze the qualitative data and derive
the Thematic analysis. Using the interview method helps quantify the data and analyze the prolonged

impact of stress on the interviewee.

This quantitative approach will do a detailed study on a gym center and yoga center from Durgapur
and analyze if the outcome justifies physical and mental exercises reducing stress and anxiety. Along
with that, this study will delve into the last 25 years' existing literature to review the same and gather

the key findings

Finally, the result will indicate the considering the rational facts on how doing exercise improves
blood circulation and reduces stress hormones. These findings are crucial for individuals and
organizations as they can improve the performance of both. This report will also help organizations
to improve their employee performance.

LITERATURE REVIEW

In the literature review, the report will delve into the science of mind-body awareness and discuss
the consequences of mental health focusing on stress and anxiety. Also, the report will delve into
existing literature and analyze the findings based on the literature.

Mind-body awareness can be defined as the connection to understanding physical, mental, and
emotional sentiments. It allows individuals to understand the initial stage of stress and anxiety.
The practical approach to reduce stress and anxiety is to get engaged with yoga or any form of
physical exercise. Exercises are broader forms that range from cardio exercises to Zumba classes,
to strength training. Yoga encompasses various forms of physical posture (Asana), breathing
exercises (pranayama), and meditation to attain physical and mental well-being. Some scientific

benefits that can help reduce stress are

Physiological Effects: Regular physical activity increases blood flow that reaches the brain,
promoting the growth of brain cells. Also, exercise and yoga can enhance the production of
neurotransmitters like serotonin, which plays a crucial role in mood regulation.



Psychological Effects: Regular exercise and yoga help individuals manage stress and anxiety daily.
Exercise can be a form of distraction, taking the mind away from negative thoughts and worries.
Additionally, yoga incorporates mindfulness techniques that promote self-awareness and emotional
regulation.

Other than these, Regular exercise and meditation create discipline. Also, a bond between other
members creates engagement, discussing their regular life which allows them to release stress and
anxiety. This discipline and engaging with one another helps to cope with stress.

The existing literature, of La Torre et al. (2020) “Yoga and Mindfulness as a Tool for Influencing
Affectivity, Anxiety, Mental Health,” has identified that yoga and mindfulness seem to be effective
in reducing stress and anxiety in healthcare workers, providing them with more consciousness and
ability to manage work stressful demands. Also research on the effects of exercise on mental health,
highlighted by the National Institute of Mental Health, justifies its significant impact on improved
mood and sleep quality.

A similar study by Herbert et al. (2020), has been conducted for medical students showing it plays
the important role that physical activity plays in the well-being of university students.

Another study by Prasad and Lala (2018), conducted in 2018 “Harmony of Body and Mind”
suggests using the ATMAN technique and C5 together can help to attain harmony between mind
and body. Atman is a simple process, used at an early age combining both physical and mental
exercises to achieve peace of mind and body. And C5 are Concentration, Confidence, Creativity,
Calmness, and Contentment. The outline of this paper is to bring happy, healthy, stress-free people
to lead a quality life. This in broader terms can be the foundation of the nation and global peace and
harmony.

A study by de Oliveira et al. (2023), on the role of mental health on workplace productivity discusses
how the economic burden can create stress and anxiety which can lead to less productivity,
absenteeism, etc. This study also suggests how mental health plays a significant role in bringing
productivity to the workplace.

Another study by Dewa and Hoch (2015), “Barriers to Mental Health Service Use Among Workers
With Depression and Work Productivity” by Carolyn S Dewa and Jeffrey Hoch, analyzed
addressing attitudinal and structural barriers, due to depression productivity of an individual
decreased significantly.

Another journal from “Work and Article” by Ford et al. (2011), discusses the relationship between
health and work performance. It discusses how there is a good correlation between psychological
health and productivity. This study shows good physical health can improve performance.

One of the volumes from “Labour Economics” which is “Mental Health and Productivity at Work:
Does what you do matter?” discusses how poor mental health influences increased absenteeism and
presenteeism, affecting workplace productivity.

From this above study, it can be easily identified how stress and anxiety can lower productivity and
bring absenteeism, lack of focus, hypertension, etc. Implementing proper physical and mental
exercises could be one of the solutions, that can reduce these issues and bring healthy individuals

with improved productivity. However, the gap from the above literature can be identified and few
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studies have been done to improve the productivity of the workplace by reducing mental stress and
anxiety.

METHODOLOGY

The study will be conducting a mixed methodology approach which will delve into the connection
between stress and anxiety impacting the performance of individuals affecting their productivity
daily. This mixed methodology with consider both quantitative and qualitative approaches
providing a detailed analysis of the topic.

Quantitative analysis is a process of analyzing numerical data to identify their pattern, and the
relationship between variables using statistical calculation.

Primary data has been collected by conducting semi-structured interviews with working
professionals in Durgapur engaged in any physical activities or yoga. Considering the gymnasium
and yoga center from Durgapur, thirty responses have been targeted to have a different opinion and
point of view. This response has diverse points of view the individual works in different sectors and
they are engaged in different activities. A semi-structured questionnaire has been created through
Google Forms. This questionnaire is primarily focused on stress management and physical activity
engagement. Also how these activities have impacted the stress level of the individual.

This analysis will be recorded virtually in a tabular sheet. The analysis has been conducted in SPSS
to understand the qualitative data from the interview response. The analysis will :

Frequency analysis: Here the study will identify the most common reasons for participating in
exercise and yoga and perceived changes in stress, anxiety, and work performance.

Also to calculate means, medians, and standard deviations for key variables like stress levels and
work performance metrics to understand the reliability of the data.

Finally, Correlational analysis is to identify the potential relationships between variables, for
instance, participation frequency in exercise/yoga and reported stress levels.

Then qualitative analysis is a process of analyzing non-numerical data to analyze concepts, studies,
and existing studies.

Also, a thematic analysis will be conducted from existing literature. From this analysis, qualitative
analysis has been conducted. Most of the data has been retrieved from credible academic journals,
and articles explored within the past five years. It has been primarily focused on research exploring
the effectiveness of physical exercise and yoga in improving mental health, particularly stress and
anxiety reduction. This literature has been evaluated and analyzed using thematic analysis.
Considering the literature study, themes will be identified from the recurring concepts and ideas
within the context of impacting the mind-body awareness practices on mental well-being.

A mixed methodology approach will be employed to analyze the data. Using this approach will
provide a deep and detailed understanding of the topic.

Ethical Considerations: This study also serves the confidentiality and anonymity will be ensured
throughout the research process. At the same time, the setting up of the questionnaire consent has
also been provided to participants. All the participants were informed of their right to withdraw

from the study at any point while responding to the questionnaire.
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4. FINDINGS AND ANALYSIS

Quantitative Analysis
The report has considered some gyms, dance centers, and yoga. Considering that 500 active

members do go to these centers, out of that we got 21 respondents who participated in the virtual
interview.

In Table 1 and Table 2, the reliability test was done from SPSS, the value was 0.6. which is not
appropriate, however considering the smaller sample size and similar response, the value can be
acceptable. Also, the mean and Standard deviation for improved stress is 4.2 and 0.75 which is
considered to be good. Also, the value for improved productivity is 0.41 and 0.768.

Table 1
Reliability Statistics

Cronbach's

Alpha N of Items
.601 2
Table 2
Item Statistics
Mean Std. Deviation N
Improved_stress_level 4.52 .750 21
Improved_productivity 4.10 .768 21

Also, in Table 3, the frequency table has been generated to understand the activity rate and whether

it improved the organization's performance.

Table 3
Active_per week
Cumulative
Frequency Percent Valid Percent Percent
Valid 2 1 4.8 4.8 4.8
3 2 9.5 9.5 143
4 3 143 143 28.6
5 7 333 333 61.9
6 8 38.1 38.1 100.0
Total 21 100.0 100.0

In Table 4, productivity has also been improved, by actively participating in physical and mental

activity
Table 4
Improved_productivity
Cumulative
Frequency Percent [ Valid Percent Percent
Valid 3 5 238 23.8 23.8
4 9 42.9 42.9 66.7
5 7 333 333 100.0
Total 21 100.0 100.0

In Table 5 and Table 6, most of the participants are quite active and from the analysis it has seen,
the reduced stress and anxiety level have the higher frequency denoting that physical and mental

awareness has a significant impact on the stress level.

Table 5
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Reduced_stres:

level

Cumulative
Frequency Percent [ Valid Percent Percent
Valid 2 1 48 4.8 4.8
4 7 333 333 38.1
5 13 61.9 61.9 100.0
Total 21 100.0 100.0
Table 6
Reduce_stress _anxiety
Cumulative
Frequency [ Percent | Valid Percent Percent
Valid  Not important 2 9.5 9.5 9.5
less Important 1 48 48 143
somehow Important 1 4.8 4.8 19.0
Important 12 57.1 57.1 76.2
Very Important 5 238 23.8 100.0
Total 21 100.0 100.0

In Table 7, Descriptive analysis has been conducted. Here, The mean stress level provides a clearer

picture of the average stress reduction by participants.

In Table 7, the standard deviation (SD) indicates how spread out the data is for stress levels. A low

SD suggests most participants reported similar stress levels, while a high SD indicates more

variability within the sample.

Table 7
Descriptive Statistics
Minimum | Maximum Mean Std. Deviation Skewness

Statistic Statistic Statistic Statistic Statistic Statistic | _Std. Error
Age 21 23 51 36.19 8.824 141 501
Improved_productivity 21 3 5 4.10 768 -.170 501
Active_per_week 21 2 6 4.90 1179 -1.012 501
Improve_phyiscal_health 21 1 5 4.19 1.078 -1.740 501
Improve_mood 21 1 5 3.48 1.327 -.865 501
Reduced_stress_level 21 2 5 4.52 750 -2.057 .501
Reduce_stress_anxiety 21 1 5 3.81 1.167 -1.470 501
Valid N (listwise 21

As per this analysis, the mean from the analysis shows improved health impacting less stress and

improved productivity. However, it has to also be kept in mind the responses can be biased.

Some Graphical representation has also been discussed below.

From the analysis, it can be seen that 76.2 percent are male, and the remaining 23.8 percent are

female.
Fig. 1.

Gender

@ Male @ Female

Fig:1




In Fig .2, it can be seen, that 28.6 percent often experience, and some of them often face stress in
their day-to-day life. However, 33.3 percent do not face stress any stress.
Fig. 2.

10

Maybe No Yes
Experience stress or anxiety on a regular basis

Fig:2
In Fig. 3, most of them are actively enrolled in physical activity, mostly in gyms and yoga centers.

By actively participating in these centers, they keep themselves physically healthy.

20

0 L

No Yes
Participate in some form of physical activity routine.

Fig. 3.

In Fig. 4. the first criterion of gym and yoga centers has a significant impact on physical health.
Mostly improved physical health, improved blood pressure, improved heart rate, etc. Also, it has a
good influence on stress reduction and improved mood. Considering the scenario, it gives a timeout
from the work.

It also helps to create social bonds within centers with members, which may help to improve the

mood.

0

Imprave physical health Reduce slressfaniely Improve moad Increase social interaclion

B Not Important I Less Important Somehow Important Ml Important [ Very Important

Reasons people participate in physical activity

Fig. 4.
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b.

5.

Qualitative Analysis

From the above literature, key themes have been identified considering the important keywords.
Primarily the keywords are Stress, anxiety, productivity, mental health, and workplace.

The key themes are

Themes 1: Impact of mind and body practices to reduce Stress and Anxiety.
This study focuses on yoga, mindfulness, and exercise in reducing stress and anxiety. It suggests a

growing recognition of these issues in hectic life.

Theme 2: Scope of Physical exercises and their significance for Physical and mental well-
being.
This addresses both the physical and mental facets of stress and anxiety.

Theme 3: The importance of mental health and productivity.

It highlights the influence of mental health on workplace productivity. Additionally, it suggests
recognizing mental well-being as a significant factor in overall health and performance.
Considering these themes, it is noteworthy a growing awareness of the importance of mind-body
practices for well-being. There is always room for further research to integrate these themes into

individual and organizational performance

CONCLUSION AND SCOPE FOR FUTURE

Conclusion
After analyzing the findings of the report, it has been analyzed that mind-body awareness,

considering physical exercise and yoga, can impact mental well-being reducing stress and anxiety
and improving work performance for working professionals.

The quantitative analysis revealed that stress reduction was one of the most common reasons for
participation, and there was a positive correlation between the frequency of exercise and yoga and
stress levels.

Qualitative interview data from the survey, describing improved sleep quality and significantly
better social life for stress reduction.

Additionally, it also discusses existing studies on the benefits of any form of physical exercise and
yoga for mental health.

The interviews also discuss the connection between improved focus and work performance.

Scope For Future
Future studies can explore the relationship between mind-body awareness and work performance.

Also, it can further delve into the biological facet of releasing dopamine, improving blood circulation

and heart rate.



Additionally, studies exploring the significance of mindfulness practices can reduce the stress level

in workplace culture and help in decision-making.
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Abstract: Strategies for effectively managing and planning healthcare facility capacities to meet patient
demand based on number of patients footfall in a hospital or choosing the services avail in the particular
hospital. Effective capacity planning and management can assist hospitals in balancing demand and supply,
maximizing resource usage, improving patient outcomes, and lowering costs. It is essential for maximizing
resource usage, increasing patient outcomes, and lowering costs. The objective of the research endeavour is to
achieve a better understanding strategy managing and planning facility capacity to meet patient demands. This
article aims to identify different strategies that could guide future meeting patient demand by managing and
planning effective strategy to meet patient demand.

Redesigning processes, boosting communication, and implementing new technology can enhance data
management and decision-making. Sample size is approx 150 respondents including people associated to
healthcare industry, patients, healthcare professionals etc. Primary Data is collected through structured
questionnaire and conducting interviews and secondary data includes Journals, Articles etc and so on. Findings
are derived from the data analysis. The study concludes significant insights and practical advice to healthcare
administrators. Implementing the identified best practices allows healthcare facilities to better balance patient
demand with available capacity, resulting in better patient outcomes and increased operational efficiency.
Continued investment in technology, personnel training, and process optimization will be required to maintain
these gains in the face of changing healthcare demands.

Keywords: Facilities meeting patient demand, Patient behaviour, Planning healthcare facilities, patient
satisfaction.

1. Introduction

Right Care. Right Place. Right Time

Capacity planning forecasts healthcare demand and allocates resources accordingly, while capacity
management monitors and controls resource consumption. Effective capacity planning and
management can maximize resources. Goals include reducing wait times, improving financial
performance, and adapting to evolving patient demands. Collaboration, data-driven techniques, and

continual improvement are crucial for effective capacity planning and management.

A variety of tactics and approaches are needed for effective capacity planning and management,
such as maximizing resource use, utilizing technology, establishing resilience, and striking a
balance between supply and demand. Collaboration and coordination amongst a range of
stakeholders, such as hospital managers, personnel, physicians, and patients, are necessary for this.
Furthermore, a data-driven strategy that makes use of analytics and performance metrics to track
and enhance the hospital's ability to deliver high-quality care is necessary for efficient capacity

planning and management.

Demand forecasting predicts patient demand for healthcare services based on historical trends,

demographics, and other variables. To meet patient needs, hospitals must plan ahead of time and
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provide adequate resources, such as staff, equipment, and facilities. Anticipating demand is critical
for hospitals to efficiently manage resources and meet patient demands. Accurate demand
forecasting helps hospitals assure adequate staffing, equipment, and facilities for timely and
excellent care. Anticipating demand requires analysing past data, trends, and external factors
affecting patient volumes. Resource allocation optimizes efficiency and reduces waste. This may
include altering workforce numbers, prioritizing services based on patient needs, and optimizing
equipment and facilities. Capacity planning must consider the availability of staff, equipment, and
resources to satisfy patient needs. Hospitals must be prepared to handle unexpected situations like

natural catastrophes or disease epidemics.

This paper outlines fundamental concepts, techniques, and best practices for hospital capacity
planning and management. The article defines and emphasizes the necessity of capacity planning

and management in healthcare organizations.

2. Literature Review

Linda V. Green (2002) This chapter highlights the need of good capacity management in providing
timely and appropriate treatment for patients. Effective capacity management involves balancing
bed flexibility and quality of care, managing conflicting patient sources and types, managing time-
varying demands, and navigating diverse opinions among administrators, physicians, nurses, and
patients. Hospital management face ongoing problems in managing costs and improving healthcare
quality. Complexity in capacity management necessitates the creation of new optimization, queuing,
and simulation models to inform strategies and decisions. A lack of relevant operational data is a

significant barrier to building and implementing these necessary models.

Agneta Larsson (2018) The thesis examines healthcare professionals' ability to meet patient
demands. Effective resource utilization involves aligning resources with their intended function. To
make the most of resources, it's important to analyze their capacity. Capacity planning allows for
adjustments to balance desired and available capacity. A lack of a systematic capacity planning
system, including both long-term and short-term planning, is equivalent to being unable to adjust

course or speed to avoid potential problems.

Agneta Larsson and Anna Fredriksson (2018) this study explores tactical planning potential within
hospital departments. Active tactical planning allows for more flexible modifications to balance
capacity supply and demand. Effective tactical planning at the department level requires maturity
and cooperation from top managers. Healthcare providers might benefit from enhancing their
planning skills and giving help to department managers. Comparing the current process to the
framework's content can help influence planning decisions, including establishing process
objectives and targets, assessing performance against the plan, and determining the relationship

between plans and practices.

Jean Calvin Tchatchoua (2018) This study offers valuable insights into healthcare managers'

initiatives for improving efficiency and cost-effectivenessThis study found that hospital managers



make strategic decisions based on three themes: improving information accuracy, implementing
clear information, and improving quality. To reduce healthcare costs, managers must apply solutions

that consider external influences

(Farouq Halawa, 2020)The assessment brings out gaps in the body of knowledge and suggests ways
to improve the design of healthcare facilities using evidence. Evaluating the literature on facility
design from the perspectives of evidence-based healthcare design research, healthcare systems
engineering, and operations research/management is a first for this field. The evaluation makes
recommendations for future research directions that will improve the architecture of healthcare
facilities based on evidence by using management science and operations research techniques.(M.
Mithat Uner a, 2020)Researchers adopt the notion of flexible capabilities to assist us comprehend
why these companies have been successful in developing global market possibilities. We argue that
companies that have historically concentrated on the home market require a range of organizational
skills in order to grow into foreign markets. We present an integrated discussion along with
recommendations for improving managerial practice and knowledge. Oscar Barros et al (2021) The
assessments provide hospital administrators with a decision-making tool for deciding the amount
and distribution of medical resources for emergency services based on a cost-benefit analysis of
resources and service improvement. The results provided in this study for three hospitals show that
demand forecasting for hospital emergency services may be done with high confidence. Possible
future research directions include updating the proposed forecasting models when fresh data is

collected.

(Dalui, Banerjee, & Roy, August 21, 2020) Since Health Expenditures account in India for gross
domestic product is less than 5% but actual health expenditure is out of the pocket level which is
around 69.5%. This could impact negatively in an equity & society fragile group that could leads to
poverty. Therefore, this study revealed that Around 64.3% families already enrolled themselves for
Family health insurance schemes, but issue with the one sixth population of west Bengal who are
forced to pay unaffordable hospital bills. In this research it has been analysed that there are three
determinants of out-of-pocket expenses (OOPE) by checking the parameters of Head of the family
education backgrounds, caste classification and locality in relation to a government health facility.

(Bikash Dutta, 23 October 2021) This study was conducted in the Municipal ward of Midnapore
town to analyse the spatial patterns of healthcare centres and also to way out the possible sites of
supplying of healthcare providers and resources. Though this is the prototype study proven using
Analytical Hierarchy process and ordinary least square model to evaluate the various criteria of
public healthcare services.

(Zhihua HulMuddassar Sarfraz, 2022)This study glances into the procurement flexibility of the
company and its root causes (supply chain agility) that contribute to the firm's performance and
result in firm competitive advantage. It also looks into the positive influence of knowledge
management capacities on firm competitive advantage. It also looks at inter-functional integration's

moderating effect.

SEM-3



SEM-4

(Lee, 2022)This paper outlines the findings and offers useful metaverse service methods for the
healthcare sector. Through the implementation of a metaverse service in healthcare and related
contexts, this project will support the creation of commercial opportunities by facilitating strategic
decision-making and policy-making processes.

(Mahmood Zaad, 2022) It demonstrates that there is a lack of clarity in the relationship between
state capacity measurements and the pandemic response and consequences, using West Bengal as a
case study. Authority, capability, and legitimacy—the three pillars of state capacity—all exhibit
notable fluctuations throughout the pandemic response. In addition to the state's financial and
physical constraints on immunisation and testing, policy responses to the crisis also differed,
ranging from a strict lockdown during the first phase to a flimsy containment as a result of populist
pressure. Despite these constraints, the state was able to avoid the worst outcomes in terms of
COVID-19 fatalities when compared to other subnational states in India that were in a comparable
situation.

(Larissa Manning, 2023)The common threads that emerged were: Public hospitals as complex
systems; timely discharge; policy, process, and decision-making; teamwork, collaboration, and
communication; and resources—capacity and demand. The main conclusion is that in order to
enhance patient flow in public hospitals, a total system approach is necessary. Demand and capacity
match when efficient patient flow is established, enhancing patient access to the healthcare service
while providing the resources needed to deliver high-quality care to patients. The results will
advance knowledge on how to enhance patient flow in public hospitals.

Safiye Turgay et al (2023) Effective capacity planning and management need data-driven decision-
making, stakeholder collaboration, and continual process improvement. The use of a regression
model for hospital capacity management was effective in anticipating hospital admissions using
pertinent information. The survey aims to discover critical drivers, correlations, and techniques for
effective capacity management in hospitals. This survey reviews relevant literature and offers
recommendations to improve capacity management techniques, patient outcomes, and resource
allocation in healthcare settings. Challenges in hospital capacity management include anticipating
patient demand, maintaining adequate staffing and infrastructure, and responding to unanticipated
events. Hospitals may effectively solve difficulties by embracing technology, promoting teamwork,
and continuously improving operations.

Meike Madelung (2023) Effective capacity management is crucial for hospitals and networks of
any size. Aligning resources, processes, and planning across providers and networks is crucial for
optimizing resource use and futureproofing hospitals in a world with limited resources and
increasing demands. Healthcare systems are facing a situation where demand outpaces funding
growth in a defined environment. Budgetary constraints and a shortage of human resources might
cause challenges.

(Helen Dion, 28 February 2023 ) This research has been conducted in the Middle east and North
Africa region (MENA) to streamline the concept of green hospital and efficiency operations in

management system. Grounded theory research methodology has been built up from multiple case



studies and the findings of the research are to provide recommendation for healthcare managers and
policymakers to implement effectively managing and planning of efficiency in healthcare facilities.
(Sasadhar Bera, 2023) The modeling of patient flow and the assessment of the service capacity to
address demand variability and uncertainty are done using a discrete event simulation (DES)
approach. The results of the model are used to find the best balance between patient demand and
service capacity, reduce patient waiting times, and optimize resource use. This study examined two
hypotheses and found that while more resources deployed in bottleneck activity positively
influences throughput rate, waiting time increases decreases throughput rate. In addition to
improving service capacity and providing high-quality care, the simulated scenarios also improve
operational performance by lowering costs and waiting times. Based on the data, it can be concluded
that flexibility maximizes throughput rate while decreasing patient waiting times.

(Maria Vincenza Ciasullo A. D., 5 October 2023) This research has been presided in Italian Hospital.
This survey embraces more than 400 healthcare professions all over Italian Private and Public
hospitals. Survey has been analysed by Lean Six sigma and quality performance improvement
methods. It also focuses on types of hospital, gender and their interaction. The findings revealed
that public healthcare workers are more aware of quality improvement programmes than private
healthcare practitioners. Furthermore, gender variations developed depending on the type of
hospital, with males having higher awareness than women in public hospitals, whereas the opposite
was true in private hospitals.

(Samaya Pillai, 29 December 2023) In the year 1929 Ayurveda Chakrabarti Pandit G.P.
Wickramarachchi began Gampaha Sidh ayurveda Vidyalaya to learn traditional practices of
medicine in Gampaha. Gampaha situated in a west province in Sri Lanka. Vidyalaya has been
launched in his own land named Yakkala and in the year 1951 it was a recognised institute. And
finally in the year 1982 This institute affiliated under Ministry of Indigenous Medicines. It was
upgraded to hospital in the year 1982 and on 27th February 2008. It was linked with the Department
of Ayurveda. This Ayurveda Teaching Hospital offers teaching and training facilities to
undergraduate medical students at the Gampaha Wickramarachchi Ayurveda Institute. The National
Cooperative Development Corporation (NCDC) in India established Ayushman Sahakar, a
distinctive initiative to promote the development of healthcare infrastructure and services through
cooperative societies. These Scheme mainly focuses on various levels of healthcare to deliver
continuous healthcare delivery. Remote and rural populations will be beneficial by accessing the
schemes. The scheme's objective is to develop a strong healthcare infrastructure that is accessible,
inexpensive, and of high quality, particularly for rural and underprivileged regions, through
financial and technical assistance. The cooperative form of this venture fosters community
involvement and economic growth while also addressing healthcare needs.

(Chioma Anthonia Okolo, 2024) The study with an assessment of the research's shortcomings
alongside suggestions for other research directions. The recommendations underscore the necessity
for ongoing investigation, extended study, and an international outlook to guarantee that healthcare
establishments efficiently utilize technology while upholding moral principles. The findings from

the study have consequences for technology inventors, legislators, and healthcare professionals.

SEM-5



SEM-6

They support a prudent and moral approach to the rapidly changing field of health information
technology.

(Emmanuel Adeyemi Abaku, 2024)The publication highlights best practices and lessons learned in
the healthcare sector through effective implementations of SSCM concepts, based on real-world
case studies. In a nutshell it forecasts forthcoming patterns and obstacles, anticipating a persistent
focus on sustainability amid changing market conditions and regulatory frameworks. The need for
sustainable supply chain management in the medical sector is highlighted by this theoretical and
practical analysis, which also provides guidance on how to negotiate the intricate interactions
between social, political, and economic aspects of healthcare logistics.

(Chidera Victoria Ibeh 1, 2024)Health care organizations may improve resource allocation,
minimize inefficiencies, and optimize operations by utilizing data analytics. Predictive analytics
also helps anticipate disease outbreaks, which makes it possible to take pre-emptive steps for
resource allocation and control. The assessment also emphasizes the difficulties and ethical issues
that come with using data analytics in the healthcare industry. In the age of digital healthcare, patient
privacy, data security, and the proper use of sensitive health information are crucial issues that
require close consideration. The present research highlights the crucial function of data analytics in
promoting patient-centred healthcare strategies and enhancing the efficiency of healthcare
provision. The use of sophisticated analytics promises to completely change how healthcare is
provided as the sector develops, guaranteeing a more individualized, effective, and efficient method.
(Nag, Das, & Bose, 2024) The goal of the current study is to investigate the overall and PPP model-
specific service quality of healthcare services in West Bengal. In this study, qualitative, exploratory,
and descriptive research methodologies have been used based on secondary data that is currently
available. The study also made use of thematic analysis and an inductive research design.
(Suranjan Majumder, 9 January 2024) The results indicate that in West Bengal, the disparities
between the several districts that were taken into consideration for this study are the greatest and
call for special attention. Districts in the state's northern and western areas are underdeveloped, as
indicated by the healthcare quality and accessibility index. This translates into a significant variation
in the overall quality, accessibility, and socioeconomic standing of healthcare services. The districts
with the lowest quality and accessibility of healthcare are Purulia, Maldah, Uttar Dinajpur, Dakshin
Dinajpur, Jalpaiguri, and Cooch Behar. These districts make up 28.63% of the entire territory and
are home to 17.96 million people who suffer significantly from a lack of access to adequate

healthcare.
3. Objectives

1. To evaluate existing methods and strategies used by healthcare facilities in North 24 Parganas
for managing patient capacity.

2. To highlight major obstacles faced by healthcare facilities in managing capacity, including
financial, staffing, and infrastructural challenges.

3. To propose innovative strategies to improve the management and planning of healthcare

facility capacities.
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4. Methodology

To effectively manage and planning healthcare facility capacities to meet patient demand in North
24 Parganas an Electronic search has been done to gather bibliography databases from Emarald,
Sage, wily, Taylor and Francis. The review has been done on various studies like Infrastructure, data
Driven decision making, Capacity optimization, technology integration, crisis management,

training and development and patient centred care to identify the gaps. Reported estimates that if

the gaps are properly bridge then it could enhance capacity management and planning which

could leads to accurate patient care and proper utilization of resources.

5. Research Gap

Capacity management planning+ Proper utilization of resources = Adhering patient demand

Anticipating
patient demand in
future in planning

Resources
availibility

Scheduling a staff

Accurate
utilization of
Resources

Workflow
optimization

Resource Planning

Adhering patient demand

This figure illustrates the relationship between capacity management planning, efficient resource use, and
patient demand adherence. It begins with inputs such as resource availability and patient demand forecasting,
proceeds through steps like capacity planning, resource allocation, and workflow optimization, and ends with
outputs such as patient demand satisfaction and effective resource use.

6. Findings and Discussions

A number of important topics and practical takeaways emerge from the literature research on
methods for efficiently organizing and managing North 24 Parganas healthcare facilities' capacity.
To begin with, infrastructure development is essential. Research indicates that increasing the
physical size of institutions, modernizing medical equipment, and guaranteeing a sufficient number
of beds are necessary to handle patient surges. To be more precise, scalable and modular

infrastructure models are advised to enable adaptable responses to changing patient needs.

The distribution of resources shows up as a second important issue. It is crucial to manage human
resources effectively, which includes improving staff training and staff-to-patient ratios. According

to the literature, workforce management systems that employ predictive analytics to forecast
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demand and assign workers appropriately should be put into place. A responsive supply chain that
can adjust to unexpected spikes in demand should be ensured by allocating resources to essential

supplies and treatments as well.

Governance and policy are also crucial. The results highlight the significance of strong frameworks
for health governance that support coordinated efforts across sectors and expedited decision-making
procedures. In order to pool resources and expertise, this entails developing relationships between
public and private healthcare providers in addition to establishing defined rules for capacity

planning and emergency response.

Innovations in technology have a revolutionary effect on capacity management. Electronic health
records (EHR) and health information systems (HIS) working together improves coordination and
data exchange between healthcare professionals, which improves patient management. In order to
manage outpatient treatment and expand the reach of healthcare, telemedicine and mobile health

(mHealth) technologies are especially helpful in lessening the strain on physical facilities.

The assessment points out a number of difficulties and impediments that are unique to North 24
Parganas, including unequal access to healthcare facilities, a lack of financing, and inadequate
infrastructure in rural regions. To address these, specific financial commitments and laws
emphasizing fair access to healthcare are needed. Successful case studies from comparable regions
demonstrate the efficacy of decentralized healthcare models and community-based health programs
in terms of best practices. By empowering local healthcare providers and using community health

centres as initial points of contact, these strategies reduce the burden on tertiary hospitals.

The results highlight the necessity of a comprehensive approach that includes the creation of
infrastructure, effective resource management, robust governance, and cutting-edge technologies.
By putting these techniques into practice, North 24 Parganas may greatly increase the capacity of
its healthcare facilities, which will ultimately improve patient outcomes and accessibility to

healthcare in the area.

7. Major Strategies

a) Expansion of current infrastructure

b)  Optimize resource allocation

¢) Strengthening of Policy and Governance

d) Integration of technological advancements/innovations
e) Community based health programs

f)  Equity focused investments

g) Enhanced coordination and communication

h) Capacity building and training

i)  Monitoring and Evaluation

j)  Financial sustainability
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11.

12.

13.

14.

8. Conclusion

Several important insights and practical solutions are revealed by the thorough examination of
methods for efficiently organizing and administering the capacity of North 24 Parganas' healthcare
facilities. The study emphasizes the value of a multimodal strategy that includes equitable
investments, community-based health programs, strong policy frameworks, efficient resource

allocation, infrastructure development, and technological advancements.

In conclusion, a comprehensive and coordinated strategy is needed to solve the issues with
healthcare capacity in North 24 Parganas. Healthcare facilities can enhance patient demand
management, service delivery, and guarantee fair access to high-quality healthcare for all local

inhabitants by putting these techniques into practice.

References

Helen Dion, M. E. (28 February 2023 ). Strategic frameworks for sustainability and corporate governance in
healthcare facilities; approaches to energy-efficient hospital management. Benchmarking: An International
Journal.

Sasadhar Bera, P. K. (2023). A study on how to achieve flexibility in healthcare process: a simulation-based
approach. International Journal of Productivity and Performance Management.

Alifah Ratnawati, W. W. (24 November 2023). Improving partnership performance of BPJS Healthcare in
Indonesia. Journal of Islamic Marketing.

Anne Stafford, P. S. (9 March 2022). The impact of hybridity on PPP governance and related accountability
mechanisms: the case of UK education PPPs. Accounting, Auditing & Accountability Journal.

Bhengu, W. T. (1 Jan 2019). Challenges of quality improvement in the healthcare of South Africa post-
apartheid : a critical review. Sabinet, African Journal.

Claudio Rocco, G. M. (9 May 2024 ). Improving care pathways through BPM and telemedicine: an Italian
study. Business Process Management Journal.

Constantinovits, M. A. ( 01 April 2020). The role of total quality management in enhancing the quality of
private healthcare services”. "Problems and Perspectives in Management".

Cooley, A. (15 June 2020). Comparative analysis of online accountability practices in three sectors: private,
public and nonprofit. Accounting, Auditing & Accountability Journal,.

Donzé, P.-Y. (11 July 2023). Collective Entrepreneurship and the Development of Private Clinics in Geneva,
1860-2020. Collective Entrepreneurship in the Contemporary European Services Industries: A Long Term
Approach.

Galina Motova, V. N. (2 June 2020). Twenty years of accreditation in Russian higher education: lessons learnt.
Higher Education Evaluation and Development.

Gianmaria Martini, G. V. (30 May 2018 ). Administrative Data and Health Outcome Assessment: Methodology
and Application. Health Econometrics.

Hewitt, A. M. (7 February 2024). The Coproduction of Health Framework: Seeking Instructive Management
Models and Theories. American health systems: Emerald Publishing Limited.

Hijazi, R. (6 October 2023). The moderating effect of knowledge-sharing on learning organisation and quality
improvement practices. Business Process Management Journal.

Ignat Kulkov, J. K. (4 December 2023). Stand-alone or run together: artificial intelligence as an enabler for
other technologies. International Journal of Entrepreneurial Behavior & Research.

SEM-9



SEM-10

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Jean Robert Kala Kamdjoug, S.-L. W.-T. (5 October 2023). Knowledge management as an asset for operational
processes in marginal healthcare centers. Information Technology & People.

Jiju Antony, M. S. (5 September 2023). A study on Ishikawa’s original basic tools of quality control in
healthcare. The TOM Journal.

Jin, Y. Y. ( 8 August 2023). Renew or die amidst COVID-19: investigating the effect of organizational learning
culture on strategic renewal through strategic reconfiguration and digital transformation. Journal of
Organizational Change Management, .

John Ovretveit, M. O. (16 October 2023). Temporary healthcare services for crisis response: organization and
management of a mass vaccination center. Journal of Health Organization and Management.

Joy Tweed, L. M. (5 February 2021). Guardians of public interest: the expectation and experience of non-
executive directors in National Health Service commissioning boards in England. Journal of Health
Organization and Management.

Justin Avery Aunger, R. M. (2 August 2023). Modelling lifecycles of inter-organizational collaborations in
healthcare: a systematic review and best-fit framework synthesis. Journal of Health Organization and
Management,.

Karthik Padamata, R. D. (21 May 2024). The assessment of quality of care in the Indian healthcare industry:
the employees’ and patients’ perspectives. An International Journal.

Kumar, P. (20 April 2020). The impact of patient recovery flexibility on service experience in public healthcare.
Journal of Asia Business Studies.

Li-Lin (Sunny) Liu, K. J. (1 March 2011). Hospital financial distress, recovery and closure: Managerial
incentives and political costs. Journal of Public Budgeting, Accounting & Financial Management.

Lillah, S. M. (18 April 2018). Servant leadership and job satisfaction within private healthcare practices.
Leadership in Health Services, vol. 32 no. 1.

Linneberg, M. M. (31 January 2024 ). Patient, productivity, and quality representation in healthcare non-
financial disclosure. Accounting, Auditing & Accountability Journal.

Longo, M. C. (23 February 2015 ). Good Practices in Health Care “Management Experimentation Models™:
Insights from an International Public—Private Partnership on Transplantation and Advanced Specialized
Therapies. International Best Practices in Health Care Management.

Mahmoud Abdelrahman Kamel, M. E.-S. (2 August 2021). Measuring operational efficiency of isolation
hospitals during COVID-19 pandemic using data envelopment analysis: a case of Egypt. An International
Journal.

Malliga Marimuthu, S. K. (29 November 2022). Understanding the process of patient empowerment and their
well-being in the context of outpatient services. The TOM Journal.

Maria Vincenza Ciasullo, A. D. (15 February 2024). Lean Six Sigma and quality performance in Italian public
and private hospitals: a gender perspective. International Journal of Quality & Reliability Management.

Maria Vincenza Ciasullo, A. D. (5 October 2023). Lean Six Sigma and quality performance in Italian public
and private hospitals: a gender perspective. International Journal of Quality & Reliability Management, vol.
41 no. 3.

Miguel Vega, J. V. (31 October 2023). Commensuration of health-care quality standards through hospital
accreditation: from measurement weapon to management tool? Journal of Accounting & Organizational
Change.

Mukaram Ali Khan, J. K. (13 February 2024). Does injustice perception threaten organizational performance
in the healthcare setting? A sequential mediation examination. International Journal of Conflict Management.

Nancy J. Adler (USA), S. A.-t. (26 January 2022). The Grand Challenge None of Us Chose: Succeeding (and
Failing) Against the Global Pandemic 1. Advances in Global Leadership.

Nnenna Mba-Oduwusil *orcid, I. E. (February 2024). Enhancing Private Healthcare Effectiveness in Lagos
State, Nigeria: An Overview of the Effect of Quality Improvement Initiatives and Implications for Sustainable
Healthcare Delivery. An Academic Publisher.



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

SEM-11

P.G. Saleeshya, P. H. (25 August 2023). An empirical investigation of performance assessment of Indian
healthcare industry. International Journal of Productivity and Performance Management.

Prachi Verma, S. K. (2 November 2020). e-Healthcare service quality: consumer satisfaction and its association
with demographic characteristics. International Journal of Health Care Quality Assurance.

Prachi Verma, S. K. (29 April 2021). Evaluating the total quality and its role in measuring consumer satisfaction
with e-healthcare services using the 5Qs model: a structure equation modeling approach. An International
Journal, vol. 29 no. 1.

Qasim Ali Nisar, N. N. (15 July 2021). Big data management and environmental performance: role of big data
decision-making capabilities and decision-making quality. Journal of Enterprise Information Management.

Ramiro Z. Dela Cruz, R. A.-D. (26 September 2022). Facilities technology management framework for public
health-care institutions in a developing country. Journal of Facilities Management.

Roberta Guglielmetti Mugion, F. M. (4 November 2020). The “service excellence chain”: an empirical
investigation in the healthcare field. The TOM Journal.

Rod Sheaff, J. H. (3 December 2019). Repositioning the boundaries between public and private healthcare
providers in the English NHS. Journal of Health Organization and Management.

Salma Khan, T. Y. (24 February 2022). The impact of hospital accreditation in selected Middle East countries:
a scoping review. Journal of Health Organization and Management.

Samaya Pillai, M. K. (29 December 2023). Rebuilding and Founding Healthcare Cooperatives: A Review of
‘Ayushman Sahakar’ Scheme in India and ‘Gampaha’ Cooperative in Srilanka as a Development Mechanism.
World Healthcare Cooperatives: Challenges and Opportunities.

Sedevich-Fons, L. (12 July 2023). Quality and costs in health care: using target costing in support of bundled
payment programs. The TOM Journal.

Sedevich-Fons, L. (12 July 2023). Quality and costs in health care: using target costing in support of bundled
payment programs. The TOM Journal.

Sina Furnes @yri, D. W. (14 September 2023). Comparison of external evaluation policies and regulations for
quality improvement and safety of health services in Norway and the United States. International Journal of
Health Governance,.

Stephen Oduro, K. M. (13 November 2020). Supplier relationship management and organizational
performance of hospitals in an emerging economy context: A comparative study. Journal of Modelling in
Management.

Stephen Oduro, K. M. (13 November 2020). Supplier relationship management and organizational
performance of hospitals in an emerging economy context: A comparative study. Journal of Modelling in
Management.

Taryn Aiello, D. S. (9 July 2010). A fundamental exploration of administrative views of hospital hospitality
and service excellence. Emerald.

Tharushi Sandunika Ilangakoon, S. K. (24 August 2021). Adoption of Industry 4.0 and lean concepts in
hospitals for healthcare operational performance improvement. International Journal of Productivity and
Performance Management, vol. 71 no. 6.

Tutku Ekiz Kavukoglu, E. I. (1 September 2023). The mediating role of strategic planning awareness in the
impact of organizational innovation on business excellence in hospitals. The TOM Journal.

Unai Arzubiaga, F. S. (n.d.). Exploring success factors of marketing in private healthcare organizations:
evidence from Lebanon. Journal of Business & Industrial Marketing, 21 June 2022.



SEM-12



Deep Learning-Based Malware Detection and
Classification for Enhanced Cyber Security

Avhradeep Chatterjee!, Rohan Pratap?, Jugantu Biswas!, Mrs. Kamini Kancahan! & Dr. Santanu
Modak*
1. Bengal College of Engineering and Technology

Abstract: As the number of advanced malware continues to rise, traditional methods of detecting malware based
on signatures become less effective. This research promotes the utilization of machine learning techniques in the
detection and classification of malware, acknowledging its proven effectiveness. By utilizing the sandbox feature
of the cuckoo sandbox, we can run malware in a controlled environment, collecting detailed reports on system
activities throughout the execution process. Subsequently, a module that extracts and selects important features is
used to refine these reports, identifying the key elements. Email malware poses a significant risk to user security,
requiring advanced detection techniques. With their unmatched versatility in automatically identifying Android
malware, machine learning-based systems have emerged as an essential defense tool. With a particular focus on a
classifier that uses features taken from Android apps, this study investigates the security of machine learning in
Android malware detection. We introduce sec cls, a novel feature selection method that increases classifier
resilience. Furthermore, they proposed an ensemble learning technique that combines several classifiers built
using various algorithms to provide a reliable system known as secure droid, a machine learning-based system
intended to improve the detection of Android malware. This study provides a comprehensive analysis of deep
learning (DL), cyber security (CS), and smart cities (SC) ideas, emphasizing the critical need for strong cyber
security measures in the face face of the rapid progress of smart city technologies. Boltzmann machines,
restricted boltzmann machines, deep belief networks, recurrent neural networks, convolution neural networks,
and generative adversarial networks are among the deep learning models covered in the review, which
emphasizes their value in bolstering cyber security in smart cities. This study highlights how important it is to use
cutting-edge deep learning techniques in order to create a strong and adaptable defensive system against online
threats.

1. INTRODUCTION

Email is a quick, easy, and reasonably priced way to communicate online. There is a kind of email
where a lot of messages are sent out. To determine which emails were related to one another, the
developers employed machine learning techniques. The study discusses various deep learning
techniques that are applied to message classification. The models have an automated feature set and
are based on email data. Our work shows how machine learning and deep learning may be used to
determine the best intrusion detection strategy. The results show that deep learning offers superior
functionality. We contrasted deep learning methods with more traditional machine learning methods

because they exhibit potential for email filtering.

The project "Email Malware Detection Using Deep Learning" aims to revolutionize cybersecurity
strategies by utilizing state-of-the-art deep learning techniques to combat the growing threat of

malware that is distributed via email channels. Email communication has become a prime target for
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criminal actors aiming to infect computers with malware including trojans, phishing links, and
ransomware because of its ubiquitous use in today's digital environment.

The efficacy of deep learning models in identifying email-based malware is then carefully assessed
through rigorous evaluation using industry-standard performance criteria, after they have been
painstakingly created and trained on this dataset. Creating an automated system that can reliably detect
and block phishing emails in real-time is the ultimate goal. This will strengthen cybersecurity defenses
and preserve the integrity of digital communication channels for both individuals and businesses.

The goal of this research is to significantly reduce the constant threat posed by malware attacks via

email.

2. LITERATURE REVIEW

Email spam filtering is gaining more and more attention from the global scientific community. This
section contains similar reviews that have been published in the literature in this field. This strategy
highlights the differences between the issues that still need to be resolved and our current review.
Zhang, L. and Zhu, J. [1]. theoretically sound strategy, to allow for the establishment of a spam
filtering technique that could be successfully applied. However, the survey left out details regarding
publicly available datasets, simulation tools, machine learning techniques, and the structure of the

email spam ecosystem.

Furthermore, it does not meet the evaluation criteria that previous studies used to evaluate other
suggested alternatives. Wang [2] looked at the many techniques for getting rid of unsolicited spam
emails from emails. Additionally, the paper automatically manages the tasks needed to respond to
emails and categorizes spam into different folders based on hierarchy. The review article's weaknesses
include its neglect of simulation settings, email spam architecture, machine learning methodologies,
and a comparative analysis of earlier algorithms. Intelligent apps on the worldwide social email
network [3].

However, the survey paper did not cover recent papers because it was published almost a decade ago.
Cormack [4] studied previously proposed spam filtering algorithms till 2008, closely monitoring the
efficacy of the systems. The main objective of this review is to investigate the relationships between
email spam filtering and other spam filtering systems in communication and storage media.
Considering the user's information needs and the spam sieve's function as a part of a vast, complex
information system, the study also looked at how email spams are categorized.

However, a number of important spam filter components were overlooked in the survey. These
include a performance comparison of the analyzed filters, the simulation environment, and the system
design. Researchers Sanz, Hidalgo, and Pérez [5] described in depth the challenges of studying email
spam, its effects on users, and ways that users and providers can mitigate such consequences. The

technical, financial, and legal tactics used to reduce email spam are also listed in the article.



The evaluation focused more on content analysis filters and gave specific information about how they
work because they have been used extensively and have demonstrated a decent percentage of
correctness and precision based on technological metrics. The research endeavor elucidated the
composition and functionality of various machine learning methods employed for spam email
filtering. However, because the study was published in 2008, it did not compare the different content
filters or discuss more recent research in this area. A brief analysis of email photo spam filtering
methods was given by [6].

The study concentrated on email antispam filtering techniques that utilize image-based processes
instead of text-based ones. Innovation and originality have increased as a result of deliberate decreases
in spam and spam filters. However, datasets, simulation tools, machine learning techniques, and the
architecture of email spam filtering systems were not included in the study. Bhowmick and Hazarika
[7] offered a comprehensive review of some of the most popular content-based email spam filtering
methods.

Machine learning techniques for spam filtering were the main topic of the paper. They carried out a
survey on the main concepts, projects, results, and trends in spam filtering. They discussed the
fundamentals of email spam filtering, the evolution of spam, how spammers take advantage of ESPs'
spam filters, and some of the most popular machine learning techniques for combating spam.

Laorden et al. [8] reviewed in detail the usefulness of anomaly finding for email spam filtering. This
enhancement limits its use to emails that fall into a single class and lessens the requirement to
categorize spam emails. An example of the first anomaly-based spam sieving method is provided in
the review, along with an improvement that used a data minimization technique to reduce the
processing phase while maintaining recognition rates and an analysis of whether using spam or non-

spam emails as examples of normalcy is appropriate.

3. Essemble Learning Invovment In Malware Detection:

In order to increase overall performance and accuracy, ensemble learning is a machine learning
technique that combines the predictions of several models. This approach is also used in malware

detection to enhance the effectiveness of the detection system.

Here are some ways in which ensemble learning is applied in the context of malware detection:
Voting Systems:

Bagging (Bootstrap Aggregating): The predictions of many models (such decision trees) that
have been trained on different subsets of the training data are combined through voting. This reduces

overfitting and strengthens the model's resilience.
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Boosting: It focuses on sequentially training models, giving more weight to instances that were
misclassified by previous models. This way, the ensemble becomes more adept at handling difficult

cases.

Random Forests: Random Forest is an ensemble learning method based on bagging. It builds
multiple decision trees during training and merges their predictions. In the context of malware
detection, features derived from executable files or network traffic may be used to train individual
decision trees.

Dynamic Ensemble Learning: Some systems employ dynamic ensemble learning, where the
ensemble is adjusted over time based on the performance of individual models. This adaptability

helps in handling changes in the characteristics of malware over time.

Recurrent Neural Networks (RNNs) and Long Short-Term Memory(LSTM) Networks: - RNNs
and LSTMs are suitable for sequential data, making them applicable to tasks where the order of
events is important. In malware detection, these architectures can be employed to analyze
sequences of operations, such as system calls or API calls, to identify patternsindicative of malicious
behavior.

Convolutional Neural Networks (CNNs): - CNNs are effective in extracting hierarchical features
from input data. In malware detection, CNNs can be applied to analyze the binary code of executable
files or other relevantdata. Filters in the convolutional layers can automatically learn low-level

features, while deeper layers capture more abstract and complex representations
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Figure 1: Atypical CNN architecture
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Figure 2 shows the working of a convolution operation. A kernel is applied across the input
tensor, and an element-wise product between each element of the kernel and the input
tensor is calculated at each location and summed to obtain the output value in the
corresponding position of the output tensor, called feature map.



P ianemtosres evvongs

Figure 2: A convolution operation

4. Material And Method

Data Description: -
Spam Dataset: -

The emails in the spam detection dataset were gathered from internet repositories, spam databases,
and email archives. Based on the content, sender, and metadata features of each email in the dataset,
it is classified as either genuine (non-spam or ham email) or spam (unsolicited or undesired email).
Spam emails can be distinguished from legitimate emails by their distinctive traits, which include
unsolicited advertising, misleading offers, dubious links, erratic layout, and a lack of customization.
Conversely, authentic emails exhibit detail, professionalism, timeliness, and connection to established
organizations; they are a true reflection of communications and communication.
The dataset captures the variety of email communication patterns and behaviors with a wide range of
email samples, including marketing campaigns, newsletters, phishing attempts, promotional emails,
and personal messages.

The length, structure, language, and content of the textual data in the spam detection dataset vary,
representing the complexity and diversity of email communication in real-world situations.
With roughly equal amounts of spam and legitimate emails in the spam detection dataset, impartial

model training and precise performance measurement for both classes are guaranteed.

Target Text

ham Go until jurong point, crazy.. Available only

ham Ok lar Joking wif u oni
spam Free entry in 2 a wkly comp to win FA Cup fina...
ham U dun say so early hor... U c already then say. ..
ham Nah | don't think he goes to usf, he lives aro._..
spam FreeMsg Hey there darling it's been 3 week’'s n
ham Even my brother is not like to speak with me
ham As per your request "Melle Melle (Oru Minnamin
spam WINNER!! As a valued network customer you have.

spam Had your mobile 11T months or more? U R entitle__.

Figure 3 : Sample Dataset
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Spam Dataset

Fig 4 Pie Chart
LSTM model creation
Data Preprocessing: -
Convert to Lowercase:
For text processing uniformity, convert all text data to lowercase. This facilitates handling words in
different cases equally.
Remove Numbers and Special Characters:
Eliminate special letters and numbers from the text data. These components frequently don't make a
big difference in identifying spam from authentic emails.
Remove Stop words:
Common English words like "the," "is," and "and" are known as stop words since they are often used
yet usually have little to no significance. Eliminating stop words contributes to noise reduction and
higher text data quality.
Removal of Hyperlinks:
In most cases, hyperlinks inside text data can be eliminated because they are not relevant for spam
detection. Eliminating hyperlinks guarantees that the analysis will only include meaningful content.
Check for Missing Values:
Verify that the dataset contains no missing values. If any missing values are discovered, suitable

techniques like imputation or removal can be used.

normalized_sentence(

'name mohamed tweet play egypt'

Figure 5 Sample Preprocessed Text



Modeling:
Because machine learning models, such as Long Short-Term Memory (LSTM) networks, are

Work Flow

O ) - EIE

Mail Data Data pre processing Train Test split

Ry ing Deep L e

Trained Deep Learning Model

New mail Prediction

at spotting sequential patterns in text data, we typically use them for spam detection. The long-term
dependence model (LSTM) recurrent neural networks (RNNSs) are ideal for sequence analysis,
including email analysis.

Figure 6 Work Flow Diagram
Training:

Data Splitting: Training and testing sets are created from the preprocessed data. The model is trained
on the training set, and its performance is assessed on the testing set.

Learning Rate Schedule
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Figure 7 Learning Rate Graph
Tokenization and Padding:

The text data is tokenized and padded to ensure uniform length, which is necessary for input to the
LSTM model.

Model Compilation:

The LSTM model is compiled with appropriate loss function, optimizer, and metrics.

Model Fitting:

The training data is subsequently fitted to the assembled model. In order to reduce the loss, the model
modifies its parameters after learning the patterns in the data.

DL-7
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Training and Validation Accuracy:

Both the training and validation sets are used to assess the model's performance during the training
phase. This enables us to keep an eye on the model's learning performance and determine whether
overfitting is occurring.

Training Accuracy:

This metric assesses the model's precision using the training set. It shows how well the training data
fits the model.

Validation Accurracy:

This statistic assesses how well the model performs on validation data—data that was not observed by
the model during training. It gives an approximation of the model's capacity to generalize to fresh,
untested data.

Precision Recall F1- Support
Score

0 0.99 0.99 0.99 944
1 0.94 0.92 0.93 147
Accuracy 0.98 1091
Macro 0.97 0.95 0.96 1091
Avg

Weighted 0.98 0.98 0.98 1091
Avg

Table Test Accuracy

Predicted Score vs. Actual Score

Predicted Score

(N

Actual Score

Figure 8 Prediction Score Vs Actual Score Graph

5. Proposed Method

Training Spam/Non-Spam Detection Model: -

Data Preparation:

Get a tagged dataset with samples of emails that are legitimate and spam-free. To avoid bias in the
model, make sure the dataset is balanced and representative.

Feature Extraction:

Tokenization, stop word and special character removal, and text to numerical representation (e.g., TF-
IDF vectors) are the preprocessing steps for the text data. Model Choice: Select a machine learning
approach (SVM, logistic regression, random forests, or support vector machines) that is suitable for

problems involving binary classification. As an alternative, think about using deep learning models for
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identifying complex patterns in text data, such as convolutional neural networks (CNNSs) or recurrent

neural networks (RNNSs).

Model Training:

Separate the dataset into training and validation sets. Train the selected model using the training data,
modifying hyperparameters to optimize performance. Evaluate the model's performance on the

validation set to ensure that it is generalizable.

Evalution Metrics:

Assess the model's effectiveness using evaluation metrics such as accuracy, precision, recall, and F1
score. Use techniques such as cross-validation to identify any overfitting and validate the model's

resilience.

Model Optimization:

To improve performance even more, experiment with different feature representations, fine-tune the
model parameters, or investigate ensemble techniques. Keep an eye on the model and change it

frequently to accommaodate changing spam strategies and patterns.

6. Integration With Ul
User Interface Design:
Provide an intuitive user interface so that consumers can communicate with the spam detection

system. Create a user interface (Ul) that can clearly display the classification results and take text

input or email files that have been submitted.

Backend Integration:

In order to facilitate smooth communication between the frontend and the model, integrate the trained
spam detection model into the Ul backend. Use web services or APIs to process Ul queries and

provide classification results.

Real-time Feedback:

Include mechanisms that allow users to comment on classification outcomes, allowing the model's
performance to be improved over time. Establish systems for gathering and evaluating user input so

that the model can be improved over time.
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Security Considerations:

Verify that the user interface (Ul) implementation follows security best practices, such as data
encryption, input validation, and protection against common internet vulnerabilities (such cross-site

scripting and SQL injection).

Scalability:

Plan the user interface and backend system to handle future spikes in the number of users and volume
of data. Use effective and scalable methods to manage several requests at once and keep the system

operating at peak efficiency.

User Training and Support:

To assist users in learning how to operate the spam detection system efficiently, provide user training
materials and support resources. Provide documentation and help for troubleshooting common

problems and questions.

SpamNOSpam

Email Form Inbox
Halko! How ans s o

Good Morning! See you tomarmoaw at 'S pm

Spam

7. Results And Discussion

We employ email spam data from Enron's and SMS spam collection datasets, comprising 22,115
messages for each type of spam and ham. Five classifiers are among the conventional machine
learning algorithms used in our baseline. We added occurrence terms as features to each classifier and
tested them. In order to examine the effects of shallow and deep machine learning, we then
constructed spam email detection models. For each of the datasets, we ran nine experiments. Classifier
models are developed and evaluated using cross-validation with ten folds in Python to guarantee that
the ratios between the spam and non-spam classifications are the same in each fold and throughout the

dataset.

Bold text indicates which of the nine classifiers has the highest accuracy, precision, and recall. The
outcomes of deep learning classifiers are about 10-14% better than those of typical machine learning
classifiers. The Random Forest and Xgboost classifiers outperform the conventional classifiers in
terms of output. Even if the LSTM model is ranked first among traditional and deep learning

classifiers, the results of all deep learning classifiers are almost the same when all datasets are



combined and classifier models are created. LSTM mode ranks second in terms of accuracy and

training and validation curve loss.

We utilize 22,115 messages from the SMS and Enrons spam collection databases for each kind of
spam and ham. Among the traditional machine learning methods employed in our baseline are five
classifiers. We use occurrence words as features to train and evaluate each classifier. We then create
models for email spam detection to evaluate the relative benefits of deep learning versus shallow
machine learning.

For every dataset, nine trials are carried out. Python is used to create and test the classifier models
through cross-validation with ten folds. This ensures that the ratio of spam to non-spam classifications
remains constant throughout all folds and the dataset.

8. Conclusion

Email is a quick, easy, and affordable way to communicate via the internet. Spam emails can be a
security issue, upset users, and cause financial harm. Spam emails are meant to gather sensitive
personal data about their recipients. Spam is present in most emails sent over the internet. This work
classifies messages as spam or not-spam using deep learning techniques like CNN and LSTM models
with(out) GloVe model. We have used machine learning algorithms to compare our suggested method

to other shallow methods.

This study's work, which is based on machine and deep learning approaches, shows that the accuracy
detection rate increases dramatically with the addition of more datasets and deep learning models.
After adding all datasets (all emails), the accuracy detection rate increases from 85.46% to
approximately 97.52%. Future research can be improved by combining deep learning classifiers based

on text and image spams.
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Abstract: We can’t deny the pivotal role of community engagement in fostering sustainable growth of rural
tourism. It emphasizes the immense importance of local community empowerment and their active
participation in promoting rural tourism landscape. This abstract focuses on multiple innovative HR
strategies or initiatives for promoting the sustainability of rural tourism. HR initiatives in rural tourism
encourage capacity building within local communities through equipping them with necessary knowledge
and skills for playing a leading role in rural tourism development and management. Such training programs
include hospitality, cultural preservation and many more sustainable practices for empowering rural
community members by the way they would be inspired to take ownership of their tourism assets. It may
enhance the sense of pride and social responsibility. Besides HR policies should be framed in such a way that
they may facilitate inclusive decision-making processes confirming that voices of local community are heard
and properly valued in the planning and implementation of rural tourism initiatives. The members should be
trained in digital literacy. Besides, integration of online communication tools, feedback collection and co-
creation of rural tourism experiences are primly required too. Virtual community forums, social media
campaigns may enhance the sense of connectedness among local residents and tourists or outsiders.
Moreover fruitful partnerships and collaborations with local community-based organizations, NGOs are truly
essential to manage resilient rural tourism. HR professionals should prioritize joint project management,
knowledge exchange programs, resource sharing etc. Collective expertise and networks of diverse
stakeholders must be employed for resolving common issues through innovative solutions. Moreover HR
management strategies have full potential to bring revolutionary changes in promoting sustainable rural
tourism along with optimum profitability and local community empowerment.

Keywords: community engagement, sustainable growth, rural tourism, local community empowerment,
capacity building, HR strategies

1. Introduction

Rural tourism is the particular sector having ample opportunity to change the scenario of entire
rural economy in India. Our country is famous for amazing rural scenic beauty. Tourists feel
magnetic attraction to such natural sceneries and enormous scope of historical exploration. So it’s
high time to energize rural tourism through community-based approach where the local
community members would be enriched with modern tourism strategies and tourist satisfaction
could be availed through such initiatives. The local community people should be well groomed
with multiple hospitality techniques aiming at attracting more number of tourists along with rural
socio-economic flourish and nourishment. It has a magical positive impact on country’s economy
and cultural growth too if strategically practiced. Though it’s not impossible but needs proper
attention of social planners and policy makers. Location-specific timely actions through capacity
building and training programs of community members in respective field may play a change
making role. A cooperative approach may bring the miracle. It would not only accelerate
economic prosperity but also make blissful prospects for environmental sustainability and

ecosystem conservation. It would lead us to a bright dawn of sustainable development. The
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present paper highlights the importance of appropriate HR strategies to be leveraged for smart

growth of rural tourism through community engagement.

2.

Methodology

Different journals and websites were consulted along with common practical experience to draw
out a concrete conceptual analysis regarding this specific topic.

3.

10.

Review of Literature

Davies, S., & Carter, L. (2021). “Integrating local knowledge in HR strategies for rural
tourism resilience.” This study explores how incorporating local knowledge and traditions
into HR practices can enhance the authenticity and resilience of rural tourism.

Green, H., & Evans, P. (2022). “Empowering women through HR innovations in rural
tourism.” The paper investigates HR strategies that focus on empowering women in rural
communities, highlighting the positive impacts on tourism resilience and community
development.

O’Connor, J., & Walsh, M. (2022). “Technology-enhanced HR practices for rural tourism.”
This research examines the role of technology in facilitating innovative HR strategies, such as
remote training and digital engagement platforms, to boost rural tourism resilience.
Rodriguez, A., & Garcia, E. (2023). “HR policies fostering youth engagement in rural
tourism.” The authors discuss HR policies designed to attract and retain young people in rural
tourism, emphasizing the role of youth in driving innovation and resilience.

Singh, R., & Patel, K. (2023). “Cultural heritage and community-based HR strategies in
rural tourism.” This paper explores how leveraging cultural heritage through community-
based HR strategies can create unique tourism experiences and strengthen resilience.

Turner, L., & Baker, D. (2024). “Crisis management HR strategies in rural tourism.” The
study investigates HR strategies for managing crises in rural tourism, focusing on community
collaboration and rapid response mechanisms.

Wilson, B., & Nelson, J. (2024). “HR innovations for inclusive rural tourism development.”
This research highlights HR innovations aimed at promoting inclusivity in rural tourism,
ensuring that diverse community members are engaged and benefit from tourism activities.
Smith, J., & Brown, A. (2020). “Community-based HR practices for resilient rural tourism.
This study explores the role of community involvement in HR strategies and its impact on
tourism resilience in rural areas, emphasizing participatory planning and local empowerment.
Jones, L. (2020). “Leveraging local talent: Innovative HR strategies in rural tourism.” This
paper discusses the importance of recruiting and training local residents, highlighting
successful case studies from rural tourism projects that have thrived through community
engagement.

Chambers, R., & Lee, T. (2021). “Sustainable tourism through community-driven HR

initiatives.” This research examines sustainable HR practices that involve local communities



in decision-making processes, contributing to both tourism resilience and community
development.

11. Miller, P. (2021). “Adaptive HR strategies for resilient rural tourism: A community
perspective.” The author investigates adaptive HR practices that have helped rural tourism
destinations recover from economic shocks and natural disasters, with a focus on community
collaboration.

12. Wilson, G., & Thompson, D. (2021). “Enhancing rural tourism resilience through
community-focused HR policies.” This paper looks at how community-centric HR policies
can enhance the resilience of rural tourism sectors, especially during times of crisis like the
COVID-19 pandemic.

13. Anderson, K., & Parker, S. (2022). “Innovative HR approaches to community engagement
in rural tourism.” The study explores innovative HR strategies, such as flexible work
arrangements and community-led training programs, which have supported rural tourism
growth.

14. White, R. (2022). “Building resilient rural tourism through community engagement and HR
innovation.” This research highlights the critical role of community engagement in

developing HR strategies that support the long-term resilience of rural tourism enterprises.

4. Discussion and Analysis

It is true that there are multiple prospects of community engagement for resilient rural tourism
from the following perspectives as follows-

1. Preservation of Culture and Heritage:

Protection and promotion of local tradition, cultural practices and crafts are ensured through
community involvement. Tourists get flavour of more authentic experience and community’s
cultural identity could be we maintained too.

2. Economic Benefits:

More even distribution of economic benefits is only possible when local residents would
participate in tourism. It’ll lead to increased income along with multiple job opportunities within
the community. So it may be considered as strong weapon for promotion of sustainable economic
growth.

3. Sustainable Development:

This is a common fact that local residents have more feelings and advocacy for the conservation
of natural resources of environment. So if their engagement is encouraged in rural tourism, it is
for sure that it would have no harmful effect on the local ecosystem.

4. Enhanced Visitor Experience:

Gaining genuine experiences are among all other favourite expectations of tourists or visitors.
Community engagement helps visitors to participate in traditional activities through cordial
interaction with locals. It would lead them in acquiring deeper insights into rural life.

5. Community Empowerment:
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It’s necessary for local community members to have a voice in decision-making processes. Their
active involvement in tourism activities may have great impact in greater community cohesion. It
would create a sense of pride as they may get strong control over local tourism development.

6. Infrastructure Development:

Tourism development has excellent impacts on improvements in local infrastructure. Planned
advancements in all aspects including roads, healthcare, sanitation etc. benefit both tourists and
local residents. Such development helps in fulfilling local needs and priorities.

7. Social Benefits:

We find catalytic effect of tourism in fostering social interaction and cultural exchange. Rural
tourism development is not the exception too. It reduces social isolation in remote rural areas.
Because community engagement helps in building social networks along with strengthening
community bonds.

8. Miitigation of Negative Impacts:

Community people can effectively mitigate negative impacts of tourism. They are well
experienced as they know the nook and corner of local habitats or places. So their involvement in
tourism may resist environmental degradation, local migration and cultural commaoditization.

9. Education and Skill Development:

New skills and education development is most precious outcome from tourism initiatives that
would enrich rural community members with the lesson of hospitality, business management and
language.

10. Long-term Viability:

There is another important fact i.e. the community engagement has enough potential to stimulate
the sense of ownership and responsibility towards rural tourism projects. It leads to prolonged
project viability.

So incorporation of community engagement is highly needed to make rural tourism inclusively
sustainable over time.

Constraints Faced by Community Engagement Initiatives for Resilient Rural Tourism

1. Lack of Funding and Resources:

Insufficient Financial Support: Limited funding is a critical challenge for the expected
development and sustainability of rural tourism projects. So it is considered as a strong
hindrance in way of community engagement in rural tourism initiatives.

Resource Constraints: Essential resources such as training materials, technology and
infrastructure should be provided for smooth community engagement. But unfortunately it is
noticed that there is limited access to such necessary resources.

2. Inadequate Infrastructure:

Poor Transportation: Maximum rural areas suffer from adequate transportation infrastructure.
So it is difficult for tourists to reach such destinations and it is really problematic for locals to be

engaged in tourism activities.



Basic Amenities Shortage: Shortage of basic necessary amenities (e.g. clean water, sanitation,
stable electricity and healthcare facilities etc.) discourages tourists to visit the spot and local
community members face challenges for this.

3. Limited Skills and Capacity:

Skill Gaps: Lack of required skills in hospitality, marketing, management etc. seems to be a
tough challenge for successful rural tourism development. Local community members suffer a
lot for these skill gaps.

Training Opportunities: Local community members need training programs or other
opportunities to gain required skills and knowledge in tourism development. But there is lack of
such necessary trainings and workshops.

4. Cultural and Social Barriers:

Resistance to Change: There is fear of cultural erosion, loss of control over local resources felt
by traditional communities which resists new tourism initiatives. Sometimes local villagers
deny to trust outsiders.

Social Inequities: There are some critical barriers of gender, age and socio-economic disparities
those can affect the community participation in tourism activities. Such social inequalities limit
the inclusivity and effectiveness of local community engagement.

5. Environmental Concerns:

Resource Degradation: There is chance of over exploitation of natural resources that may lead
to environmental degradation because of tourist visit. This may harm the both local community
and the tourism sector too.

Climate Change: Extreme weather events and environmental vulnerability including climate
change have ill impact on maintaining sustainable tourism practices.

6. Governance and Policy Issues:

Regulatory Barriers: Community-led tourism initiatives may face typical obstructions by
complex or restrictive regulations. Such regulations may restrict the obtaining of necessary
permits and licenses.

Lack of Supportive Policies: Lack of proper coordination among different Government levels
may hinder resilient rural tourism initiatives. There is inadequate policy support for community-
based tourism too.

7. Economic Instability:

Market Fluctuations: Economic depressions and fluctuations in tourism demand have adverse
effects on financial viability of tourism initiatives. It resists sustainable community engagement
in rural tourism.

Competition: Tourists often divert away to more established urban tourism destinations. Such
diversion throws a tough challenge to revenue generation through local tourism development.
Intense competition between rural and urban tourist spots may cause tension in engaging
community members in rural tourism.

8. Limited Marketing and Promotion:
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Lack of Marketing Expertise: Lack of expertise and accessibility to necessary resources has
harmful impact on effective marketing of tourism offerings to a wider audience. Rural
communities suffer a lot from it.
Visibility Issues: Remote or lesser-known rural tourist spots face exhibiting or exposure issues
i.e. it is really tough to identify them without proper advertising in an overcrowded tourism
market.
9. Health and Safety Concerns:
Pandemics and Health Crises: Multiple health emergencies including pandemics can drastically
affect tourist arrivals. It has a very poor effect on the livelihoods of local communities
dependent on such rural tourism.
Safety Infrastructure: Safety concerned tourists feel somehow scared of limited healthcare
facilities and other emergency services in remote rural destinations. So they deny visiting such
places even having more scenic beauty.
10. Community Dynamics:
Internal Conflicts: Internal conflicts present within the community may hinder collective efforts
and engagement in rural tourism initiatives.
Leadership Challenges: Effective local leadership can boost the coordination and execution of
rural tourism projects. But maximum rural tourist spots are facing severe challenges due to lack of
such necessary management. It badly affects their success and sustainability.
A comprehensive and multi-faceted approach is highly needed for addressing such typical
constraints. Securing adequate funding, improved infrastructure, relevant training programs are
required. Sustainable practices should be promoted through implementing respective supportive
policies. Inclusive community engagement should be fostered. Community participation
initiatives have immense potential to contribute to the resilience and sustainability of rural

tourism. So the challenges or constraints should be eradicated through proper initiatives.

5. Recommendations

Building Resilience in Rural Tourism: Key Strategies

1. Diversification of Tourism Offerings:
Expanded Activities: Multiple tourism experiences including eco-tourism, agro-tourism,
cultural tourism, adventure-tourism etc. may be developed to bring the attention of multifarious
visitor segments. Dependency on a particular type of tourism may be reduced through this.
Year-Round Attractions: Eventful initiatives can draw attractions of more tourists in different
seasons. It would help in reducing the critical impact of seasonal fluctuations on rural tourism
business.

2. Sustainable Tourism Practices:
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Environmental Conservation: Protection and preservation of natural resources should be
prioritized through implementing relevant practices. These may include waste management
programs, energy conservation, promotion of eco-friendly accommodations etc.
Community Involvement: Local rural communities should be actively engaged in sustainable
tourism practices. They must be ensured that such initiatives aim at protecting their environment
and culture.
3. Economic Stability and Support:
Microfinance and Grants: Local entrepreneurs should get the scope of well access to
microfinance, grants and other financial supports. They should be helped to start or expand their
tourism related businesses.
Local Sourcing: The use of locally sourced products and services may keep economic benefits
within the local community. It would reduce dependence on external suppliers. So such
initiative must be encouraged.
4. Infrastructure Development:
Transport and Accessibility: Improved transportation infrastructure may make the rural tourist
spots more accessible to tourists. So infrastructure development including roads, public
transport, signage etc. should be given prime focus.
Basic Amenities: Basic amenities should be accessible in rural tourist spots for attracting more
tourists. These include clean water, sanitation and healthcare and stable internet access. Such
facilities are required by both tourists and local residents.
5. Capacity Building and Education:
Training Programs: Training programs should be offered in different fields such as hospitality,
customer service, business management, digital marketing etc. for improving the skills of local
community members involved in rural tourism.
Education and Awareness: Educational programs should be conducted for raising awareness
about key importance of preservation of local culture and environment. Such programs can
demonstrate multiple beneficial aspects of rural tourism development.
6. Crisis Management and Preparedness:
Risk Assessment: Regular risk assessment is truly necessary for identifying critical threats to
rural tourism. Those risks may include natural disasters, economic depression, health
pandemics etc.
Emergency Plans: Quick and effective solution of emerging crisis is required for ensuring the
safety and security of both tourists and locals. So development and implementation of

emergency response plans is highly required.
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7. Promoting Local Culture and Heritage:

Cultural Preservation: Initiatives aiming at preservation and promotion of local traditions,
crafts, festivals and cuisine must be promoted to enhance the cultural appeal of the destination.
Authentic Experiences: Authentic engagement of tourists or visitors with local culture should
be stimulated through encouraging their tourism experiences. It would help both the visitors
and the community.

8. Community Engagement and Empowerment:

Participatory Decision-Making: Local residents should be involved in participatory planning
and development of tourism initiatives. Their specific needs and perspectives should be
seriously considered.

Empowerment Programs: Local youth and women empowerment programs should be
organized. Because they have pivotal roles in tourism development initiatives.
9. Marketing and Promotion:

Digital Marketing: Digital marketing strategies have prior importance for promoting rural
tourism destinations to worldwide audience. So advertising in social media, websites and
different travel platforms is truly needed.

Collaborative Marketing: Partnership development with regional and national tourism boards
could be much more helpful for creating cohesive marketing campaigns highlighting the

unique aspects of rural areas.

10. Regular Monitoring and Evaluation:

Performance Metrics: Performance analysis is highly needed for any initiative. Performance
metrics may be established for monitoring the exact performance and impact of rural tourism
initiatives. Such metrics may include visitor numbers, economic benefits and environmental

impacts.



Continuous Improvement: Collected data should be utilized for continuous refining and

improvement of tourism strategies. The main aim is to adopt effective and sustainable rural

tourism development initiatives.

The holistic approach of resilient rural tourism development initiatives enhances the economic
viability of rural tourism along with preservation of cultural heritage. It aims at promoting

environmental stewardship. So such strategies would be highly appreciated from the perspective

of rural socio-economic development and environmental conservation.

6. Conclusion

So it is expected that the employed innovative HR strategies for boosting rural tourism would
bring entire socio-economic development through community engagement. It would not only
brighten the scenario of rural India but the whole country should be benefited. Environmental

sustainability could be achieved along with financial prosperity. Community led development

may lead us to the new dawn of Vikashit Bharat by 2k47.
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Abstract: The role of women in Self-Help Groups (SHGs) within Birbhum District, West Bengal, and Indiain
Green Supply Chain Management (GSCM) is multifaceted and impactful. SHGs empower women by providing
them with financial independence, skill development, and a platform for collective action. This study explores the
pivotal role of Self-Help Groups (SHGs) in Birbhum district in empowering women through the adoption of
Green Supply Chain Management (GSCM) practices. The primary objective is to evaluate how SHGs contribute
to both women’s socio-economic advancement and environmental sustainability by integrating eco-friendly
practices into their supply chain activities. The study adopts a mixed-methods approach, combining quantitative
surveys with 150 SHG members and qualitative interviews with key stakeholders, including community leaders
and supply chain partners. Data collection focuses on areas such as resource optimization, waste reduction, eco-
friendly production, and women’s active involvement in sustainable decision-making processes. Statistical
analysis highlights the economic benefits and environmental outcomes of GSCM practices, while thematic
analysis identifies challenges and success stories. The findings reveal that SHGs play a transformative role in
empowering women by fostering financial independence, enhancing skills through training, and enabling
leadership roles in sustainable practices such as organic farming, recycling, and green product development.
Furthermore, GSCM adoption has significantly improved market access for SHG products, driving economic
growth and promoting environmental stewardship. However, challenges such as limited access to advanced
technologies, funding constraints, and gaps in policy support hinder the full potential of these initiatives. The
study concludes that with enhanced capacity-building programs, targeted policy interventions, and greater
technological support, SHGs can serve as powerful agents of women empowerment and sustainable development,
creating a replicable model for rural communities worldwide. In conclusion, women belonging to SHGs in
Birbhum play a crucial role in promoting green supply chain management through their involvement in resource
management, sustainable farming, value addition, community awareness, market linkages, innovation, and
advocacy. Their participation not only contributes to environmental sustainability but also empowers them
socially and economically, thereby creating a more inclusive and resilient society.

Keywords: Self-Help Groups, Green Supply Chain Management, Environmental Sustainability, Women
Empowerment, Rural Marketing, Rural Development and Management.

1. INTRODUCTION

The empowerment of women has been a crucial aspect of socio-economic development across the
globe. In recent years, there has been a growing recognition of the potential of self-help groups (SHGs)
in fostering women empowerment, particularly in rural areas. Birbhum district in West Bengal, India,
presents an interesting case study in this regard, where SHGs have played a significant role in

promoting women empowerment through green supply chain management practices. This paper aims

RSH-1



RSH-2

to explore the role of SHGs in empowering women in Birbhum district, focusing on their contribution

to green supply chain management [,

Context of Women Empowerment in Birbhum District:

Birbhum district is predominantly rural, with agriculture being the primary source of livelihood for a
significant portion of its population. Traditionally, women in this region have been confined to
household activities with limited access to education and economic opportunities. However, with the
emergence of SHGs, there has been a gradual shift in the socio-economic landscape, empowering

women to actively participate in income-generating activities 11,

Rise of SelfHelp Groups (SHGs) in Birbhum:

The establishment of SHGs in Birbhum district can be traced back to efforts by government agencies,
non-governmental organizations (NGOs), and local community leaders. These groups typically consist
of 10-20 women who come together to save small amounts of money regularly. Over time, they gain
access to credit facilities and engage in various income-generating activities, including agriculture,

handicrafts, and small-scale enterprises [21,

Role of SHGs in Green Supply Chain Management:

Green supply chain management involves integrating environmental considerations into supply chain
processes to minimize environmental impact while maximizing efficiency and profitability. In
Birbhum, SHGs have been instrumental in promoting green practices across various stages of the
supply chain, including sourcing, production, distribution, and waste management 31,

Contribution to Sustainable Agriculture:

One of the key areas where SHGs have made significant strides is in promoting sustainable agriculture
practices. Women members of SHGs have been trained in organic farming techniques, including
composting, natural pest control, and crop rotation. By adopting these practices, they not only reduce

the use of chemical fertilizers and pesticides but also enhance soil fertility and crop yields [4].

Value Addition through Handicrafts and Artisanal Products:

In addition to agriculture, SHGs in Birbhum district are involved in the production of handicrafts and
artisanal products using locally available materials. These products often incorporate traditional skills
and techniques, making them environmentally friendly alternatives to mass-produced goods. By
promoting the consumption of these eco-friendly products, SHGs contribute to the conservation of

natural resources and the preservation of indigenous knowledge [51.

Empowerment through Financial Inclusion and Decision Making:



Beyond their contributions to green supply chain management, SHGs have also played a vital role in
empowering women economically and socially. Through access to credit and savings facilities,
women members are able to invest in income-generating activities, thereby reducing their dependency
on male household members. Moreowver, participation in SHG meetings and decision-making
processes has boosted their confidence and leadership skills, enabling them to assert their rights and
wvoice in family and community matters. The role of self-help groups in promoting women
empowerment through green supply chain management in Birbhum district cannot be overstated. By
providing women with opportunities for economic independence, skill development, and social
inclusion, SHGs have not only transformed individual lives but also contributed to the owerall
sustainable development of the region. Moving forward, there is a need for continued support and

investment in SHG initiatives to ensure their long-term viability and impact on women empowerment
161,

Objectives of the Study:

The primary objective of this study is to analyze the role of Self-Help Groups (SHGs) in Birbhum
district in empowering women through the adoption of Green Supply Chain Management (GSCM)
practices. It seeks to evaluate how SHGs contribute to women’s socio-economic development and
financial independence while promoting environmentally sustainable practices. The study aims to
explore the integration of GSCM activities, such as recycling, organic farming, and eco-friendly
production, in SHG operations and their impact on enhancing women’s participation in decision-
making processes. Additionally, it investigates the economic, social, and environmental benefits of
GSCM adoption by SHGs and identifies challenges such as limited resources, funding constraints, and
technological barriers. Finally, the study intends to propose strategies and policy recommendations to
strengthen the role of SHGs in advancing GSCM and fostering gender equality in rural communities.

2. LITERATURE REVIEW:

1. Mukherjee et al., (2019) in their work have suggested that participation in SHGs enhances women's
economic empowerment through sustainable agricultural practices and SHGs provide women with

access to markets and value chains in the green supply chain, increasing their income opportunities [71.

2. Dasgupta et al., (2018) in their work have proposed that SHGs play a crucial role in promoting
gender equality by providing women with decision-making roles and leadership opportunities in green
supply chains and women's participation in SHGs leads to the adoption of gender-sensitive and

inclusive practices within the supply chain (81,

3. Chatterjee et al., (2020) in their work have found that participation in SHGs fosters social capital

among women, enabling collective action for environmental sustainability within the community and
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supply chain and SHGs promote community development and environmental stewardship through

awareness-raising and grassroots initiatives [9l,

4. Banerjee et al., (2017) in their article have suggested that SHGs facilitate inclusive growth by
providing marginalized women with access to markets, training, and resources for participation in
green supply chains and women's participation in SHGs enhances their market visibility and
competitiveness in green business ventures 19,

5. Bhattacharya et al., (2019) in their work have proposed that participation in SHGs leads to
increased awareness about environmental conservation and the adoption of sustainable practices
within the community and supply chain and SHGs empower women as environmental stewards and

change agents in Birbhum District (14,

6. Das et al., (2018) in their paper have found that SHGs provide platforms for women's leadership
development and participation in decision-making processes related to sustainable development and
green supply chain management and participation in SHGs contributes to women's economic

resilience and social empowerment in Birbhum District [12],

7. Roy et al, (2017) in their work have suggested that SHG participation fosters gender
mainstreaming in supply chain management by promoting the adoption of gender-sensitive policies
and practices and women's inclusion in SHGs enhances their access to resources, information, and
opportunities for engagement in green supply chains [31,

8. Mukherjee et al., (2020) in their work have suggested that women's participation in SHGs enhances
their capacity to adopt sustainable practices and contribute to green supply chains in Birbhum District
and SHGs provide women with access to training, technology, and market linkages for participation in

greensupply chain activities (141,

9. Chatterjee et al., (2019) in their paper have proposed that participation in SHGs fosters social
capital among women, enabling collective action for women's empowerment and sustainable
development and SHGs provide women with opportunities for skill development, capacity building,

and networking, enhancing their social and economic empowerment [5],

10. Bhattacharya et al., (2018) in their work have suggested that participation in SHGs challenges
traditional gender norms and promotes gender equality by providing women with access to economic
opportunities and decision-making roles in sustainable livelihoods and women's participation in SHGs
leads to increased agency, autonomy, and empowerment within households and communities in
Birbhum District 6],

3. METHODOLOGY:



The methodology employed to investigate the role of self-help groups (SHGs) in women
empowerment through green supply chain management in Birbhum district is crucial for
understanding the dynamics and mechanisms at play. This section outlines the research design, data

collection methods, and analytical framework utilized in the study [17].

3.1 Research Design:

The research design adopted for this study is a mixed-method approach, combining qualitative and
quantitative techniques to provide a comprehensive understanding of the phenomenon. This approach
allows for the exploration of both the subjective experiences of individuals and the broader socio-
economic context in which SHGs operate [17].

3.2 Sampling Strategy:

The sampling strategy involves purposive sampling to select SHGs and their members as research
participants. Birbhum district comprises numerous SHGs, varying in size, focus areas, and
membership composition. A diverse sample of SHGs representing different geographical locations,
socio-economic backgrounds, and stages of development is selected to capture a holistic picture of
women empowerment through green supply chain management [17].

3.3 Data Collection Methods:

Qualitative Data Collection:

In-depth Interviews: Semi-structured interviews are conducted with key informants, including SHG
leaders, members, government officials, and NGO representatives. These interviews explore their
perceptions, experiences, and insights regarding the role of SHGs in women empowerment and green
supply chain management [18].

Focus Group Discussions (FGDs): FGDs are organized with SHG members to facilitate group
interactions and discussions on specific topics related to their involvement in green supply chain
activities, challenges faced, and strategies adopted for empowerment [18].

Quantitative Data Collection:

Surveys: Structured surveys are administered to a representative sample of SHG members to collect
guantitative data on socio-economic characteristics, participation in SHG activities, access to
resources, perceived impacts onwomen empowerment and environmental sustainability [18].

3.4 Data Analysis:

Qualitative Data Analysis:
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Thematic Analysis: Transcribed interviews and FGDs are analyzed thematically to identify recurring
patterns, themes, and narratives related to women empowerment and green supply chain management.
Codes are systematically applied to the data, and relationships between codes are explored to generate

meaningful insights [19].

Content Analysis: Documents, reports, and other secondary sources related to SHGs and green supply
chain initiatives in Birbhum district are analyzed to contextualize the findings and corroborate

qualitative evidence [19].

Quantitative Data Analysis:
Descriptive Statistics: Survey data are analyzed using descriptive statistics to

summarize the socio-economic profile of SHG members, levels of participation, and
perceived impacts. Measures of central tendency, dispersion, and frequency

distributions are calculated to describe the data 2%,

Inferential Statistics: Inferential statistical techniques, such as regression analysis or
correlation analysis, may be employed to examine the relationships between
variables, such as SHG participation, involvement in the social development and

women empowerment outcomes, controlling for potential confounding factors 2,

Ethical Considerations:

Ethical considerations are paramount throughout the research process. Informed consent is obtained
from all research participants, ensuring their voluntary participation and confidentiality of information
shared. Steps are taken to minimize harm and ensure the ethical conduct of research, in accordance
with established guidelines and protocols. The methodology outlined above provides a robust
framework for examining the role of self-help groups in women empowerment through green supply
chain management in Birbhum district. By combining qualitative and quantitative approaches, the
study aims to generate rich insights into the processes, challenges, and impacts of SHG interventions,
contributing to both academic scholarship and practical policy recommendations for promoting
sustainable development and gender equality 211,

4. EXPERIMENT:

This experimental design aims to rigorously assess the impact of self-help groups (SHGs) on women
empowerment through green supply chain management in Birbhum district. The experiment employs
a quasi-experimental approach, combining pre-test/post-test control group design with qualitative
methods to measure changes in empowerment indicators and green supply chain practices among

SHG members.
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Research Objectives:

i. To evaluate the effectiveness of SHGs in promoting women empowerment through participation in
greensupply chain activities [17-23].

ii. To assess the changes in socio-economic status, decision-making autonomy, and environmental

practices among SHG members over time [17-23].

iii. To identify the mechanisms and pathways through which SHGs contribute to women

empowerment and sustainable development in Birbhum district [17-23].

Experimental Design:

Selection of Intervention and Control Groups:

Intervention Group (SHG Members): SHG members actively involved in green supply chain
management activities, such as organic farming, handicraft production, and eco-friendly product

marketing [17-231,

Control Group (Non-SHG Members): Women from similar socio-economic backgrounds residing in
areas without SHG interventions, serving as a comparison group [17-231,

Pre-Test Assessment:

Baseline surveys are administered to both intervention and control groups to collect data on socio-
demographic characteristics, income sources, household dynamics, and environmental practices.
Qualitative interviews and focus group discussions are conducted to explore perceptions, aspirations,

and challenges related to women empowerment and green supply chain management [17-231,

Intervention Implementation:

SHG interventions are implemented in collaboration with local NGOs, government agencies, and
community leaders. Activities may include training sessions, capacity building workshops, access to
credit facilities, and marketing support for eco-friendly products. The duration of the intervention
period varies depending on the nature and scope of SHG activities, typically ranging from six months

to one year [17-23],

Post-Test Assessment:

Follow-up surveys and qualitative data collection are conducted after the intervention period to assess
changes in empowerment indicators and green supply chain practices among both intervention and
control groups. Comparative analysis is performed to measure the differential impact of SHG

interventions onwomen empowerment outcomes, controlling for potential confounding factors [23,
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Outcome Measures:

Empowerment Indicators:

Economic Empowerment: Changes in income lewvels, asset ownership, and access to financial

resources [23.24],

Social Empowerment: Improvements in decision-making autonomy, participation in community
affairs, and leadership roles [23.241,

Environmental Empowerment: Adoption of eco-friendly practices, reduction in carbon footprint, and

conservation of natural resources [23.24],

Green Supply Chain Practices:

Adoption of Sustainable Agriculture: Increase in organic farming practices, use of bio-fertilizers, and

conservation tillage techniques [24.

Eco-Friendly Production: Expansion of handicraft production using locally sourced materials and

traditional techniques 241,

Green Marketing: Promotion and marketing of eco-friendly products through local markets, fairs, and

online platforms (241,
Data Analysis:

Quantitative Analysis:

Statistical tests, such as t-tests or ANOVA, are conducted to compare pre-test and post-test scores
between intervention and control groups. Regression analysis is used to identify predictors of women
empowerment outcomes, including SHG participation, household characteristics, and socio-economic
factors.

Qualitative Analysis:

Thematic analysis of qualitative data is conducted to explore the narratives, experiences, and
perceptions of SHG members regarding their participation in green supply chain activities. Quotes and
excerpts from interviews and focus group discussions are triangulated with quantitative findings to

provide a nuanced understanding of empowerment processes (1724,

Ethical Considerations:

Informed consent is obtained from all research participants, ensuring their voluntary participation and
confidentiality of information shared. Measures are taken to minimize harm and ensure the ethical
conduct of research, including protection of vulnerable groups and respectful engagement with local



communities. This experimental design provides a robust framework for evaluating the impact of self-
help groups on women empowerment through green supply chain management in Birbhum district.
By employing a combination of quantitative and qualitative methods, the study aims to generate
rigorous evidence on the effectiveness of SHG interventions and inform future policy and

programming efforts aimed at promoting sustainable development and gender equality [17-251,

5. Results And Discussions:

This section presents the results and discussions of the study examining the role of self-help groups
(SHGs) in women empowerment through green supply chain management in Birbhum district. The
findings are based on a mixed-methods approach, combining quantitative surveys and qualitative
interviews with SHG members and non-members.

Socio-Demographic Profile:

The survey results reveal that SHG members and non-members in Birbhum district share similar
socio-demographic characteristics in terms of age, education, and household composition. Howeer,
SHG members tend to have slightly higher levels of education and income compared to non-members,

indicating a potential self-selection bias among SHG participants [26].

Participationin SHG Activities:

The survey data indicate that SHG members are actively involved in a variety of income-generating
activities, including agriculture, handicraft production, and small-scale enterprises. Over 80% of SHG
members reported participating in green supply chain activities, such as organic farming, eco-friendly
product marketing, and waste management initiatives. In contrast, non-members have limited

engagement in such activities, primarily due to lack of access to resources and support networks [271.

Economic Empowerment:

SHG interventions have contributed to significant improvements in economic empowerment
indicators among women in Birbhum district. The surwvey findings show that SHG members have
experienced a steady increase in income lewels, asset ownership, and access to credit facilities
compared to non-members. This can be attributed to enhanced entrepreneurial skills, market linkages,

and access to microfinance services facilitated by SHGs [28],

Social Empowerment:

Participation in SHG activities has also led to notable gains in social empowerment among women in
Birbhum district. Qualitative interviews reveal that SHG members have gained confidence, leadership

skills, and decision-making autonomy through their involvement in group activities. Many women
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reported taking on leadership roles within their SHGs and actively participating in community affairs,

including local governance structures and social welfare initiatives [29],

Environmental Empowerment:

SHG interventions have had a positive impact on environmental empowerment outcomes in Birbhum
district. Surwey data indicate that SHG members are more likely to adopt sustainable agriculture
practices, such as organic farming, composting, and natural pest control methods, compared to non-
members. Moreover, SHGs have promoted eco-friendly production and marketing practices, leading

to the proliferation of green products in local markets and fairs [301,

Mechanisms of Empowerment:

The qualitative findings shed light on the mechanisms through which SHGs contribute to women
empowerment and sustainable development in Birbhum district. SHGs serve as platforms for capacity
building, knowledge sharing, and collective action, enabling women to overcome socio-economic
barriers and assert their rights. Moreover, SHG interventions foster social cohesion, solidarity, and

mutual support among members, creating a conducive environment for empowerment and change 311,

Challenges and Opportunities:

Despite the positive impacts observed, SHG interventions face several challenges in promoting
women empowerment and green supply chain management in Birbhum district. Limited access to
resources, lack of market linkages, and inadequate infrastructure remain significant barriers for
women entrepreneurs. Moreover, socio-cultural norms and gender stereotypes continue to constrain
women's participation in decision-making processes and leadership roles. The results and discussions
highlight the significant role of self-help groups in promoting women empowerment through green
supply chain management in Birbhum district. SHG interventions have led to tangible improvements
in economic, social, and environmental empowerment outcomes among women, contributing to
sustainable development and gender equality in the region. Moving forward, there is a need for
continued support and investment in SHG initiatives to address remaining challenges and maximize

their impact on women's lives [32],
Findings:

This section presents the key findings of the study examining the role of self-help groups (SHGS) in
women empowerment through green supply chain management in Birbhum district. The findings are
based on a comprehensive analysis of quantitative survey data and qualitative interviews with SHG
members and non-members.

Economic Empowerment:



The findings reveal that SHG interventions hawe significantly contributed to the economic
empowerment of women in Birbhum district. SHG members reported higher levels of income, asset
ownership, and access to credit compared to non-members. This increase in economic resources has
enabled women to invest in livelihood activities, expand their businesses, and improve their overall

financial well-being (331,
Social Empowerment:

Participation in SHG activities has also led to notable gains in social empowerment among women in
Birbhum district. SHG members reported increased confidence, self-esteem, and decision-making
autonomy as a result of their involvement in group activities. Many women expressed a sense of
belonging and solidarity within their SHGs, which has empowered them to challenge traditional
gender roles and assert their rights within their households and communities [34,

Environmental Empowerment:

SHG interventions have had a positive impact on environmental empowerment outcomes in Birbhum
district. Survey data indicate that SHG members are more likely to adopt sustainable agricultural
practices, such as organic farming and agroecology, compared to non-members. Additionally, SHGs
have facilitated the production and marketing of eco-friendly products, contributing to the

conservation of natural resources and the promotion of green entrepreneurship in the region [31.

Women's Leadership and Participation:

One of the key findings of the study is the emergence of women's leadership and participation within
SHGs and their communities. Many SHG members have taken on leadership roles within their groups,
serving as presidents, treasurers, and secretaries. Moreover, women have become active participants in
local governance structures, including village councils and self-help group federations, advocating for
their interestsand influencing decision-making processes [3€l,

Challenges and Barriers:

Despite the positive outcomes observed, SHG interventions face several challenges and barriers in
promoting women empowerment through green supply chain management in Birbhum district.
Limited access to resources, including land, credit, and market linkages, remains a significant
constraint for women entrepreneurs. Moreover, socio-cultural norms and gender biases continue to

hinder women's participation in economic activities and decision-making processes [33-3],

Opportunities for Scaling Up:
The findings suggest several opportunities for scaling up SHG interventions and maximizing their
impact on women empowerment in Birbhum district. Strengthening linkages between SHGs and

government programs, such as the National Rural Livelihoods Mission (NRLM), can enhance access
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to financial services, technical support, and market opportunities for women entrepreneurs.

Additionally, investing in capacity building initiatives, including training programs and skill

development workshops, can empower women to effectively manage their businesses and adapt to

changing market dynamics. The findings of the study underscore the significant role of self-help

groups in promoting women empowerment through green supply chain management in Birbhum

district. SHG interventions have led to tangible improvements in economic, social, and environmental

empowerment outcomes among women, contributing to sustainable development and gender equality

in the region. Moving forward, there is a need for continued support and investment in SHG initiatives

to address remaining challenges and maximize their impact on women's lives [371,

Table 1: Key findings of the study

Findings

SHG members reported higher levels of
income, asset ownership, and access to
credit.

Increased economic resources enabled
investment in livelihood activities and
businesses.

SHG participation led to increased
confidence, self-esteem, and decision-
making autonomy.

Women expressed solidarity within
SHGs, challenging traditional gender
roles.

SHG members were more likely to
adopt sustainable agricultural practices.

Production and marketing of eco-
friendly  products contributed to
environmental conservation.

Many SHG  members  assumed
leadership roles within their groups and
communities.

Active participation in local governance
structures advocated for women's
interests.

SI. No. Aspect

1 Economic
Empowerment

2 Social
Empowerment

3 Environmental
Empowerment

4 Women's
Leadership and
Participation

5 Challenges and
Barriers

Limited access to resources, including
land and market linkages, hindered
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women entrepreneurs.

ii.  Socio-cultural norms and gender biases
continued to constrain  women's
participation.

6 Opportunities  for i.  Strengthening linkages between SHGs
Scaling Up and government programs can enhance
support for women entrepreneurs.

ii. Investing in capacity building initiatives
can empower women to effectively
manage businesses.

This tabular format succinctly outlines the findings of the study on the role of self-help groups in
women empowerment through green supply chain management in Birbhum district. Each aspect is

presented along with its corresponding findings, providing a clear overview of the research outcomes
[26-37]

Table 2: Impact of Self Help Groups (SHGs) in Green Supply Chain Management (GSCM) in Birbhum District,

West Bengal
SI. No. IMPACT ADVANTAGES
1 Increased Income Participation in SHGs leads to increased
Generation income generation opportunities for women
through engagement in green supply chain
activities such as organic farming, eco-
friendly production, and marketing of
sustainable products.
2 Enhanced Access SHGs facilitate access to markets and value
to Markets chains for women entrepreneurs involved in
green businesses, thereby improving their
market visibility and competitiveness.
3 Capacity SHGs provide training and capacity-building
Building and programs to women, equipping them with
Skill the necessary skills and knowledge to adopt
Development sustainable practices within the supply chain
and  enhance  their  entrepreneurial
capabilities.
4 Collective Action Women participating in SHGs collaborate to
implement sustainable practices within the
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for Sustainability supply chain, such as waste management,
energy  efficiency, and  biodiversity
conservation,  leading to  collective
environmental and social benefits.
5 Social Participation in SHGs enhances social
Empowerment capital among women, fostering networks of
support, cooperation, and knowledge
sharing, which are essential for effective
participation in  green supply chain
initiatives.
6 Women's SHGs provide platforms for women to
Leadership and assume leadership roles and decision-making
Decision-Making positions within the community and supply
chain, empowering them as change agents
and promoting gender equality.
7 Policy Advocacy SHGs advocate for policies and initiatives
and Institutional that support women's participation in green
Support supply chains, including access to finance,
technology, and infrastructure, as well as
gender-responsive policies and programs.
8 Challenges and Despite the positive impacts, challenges such as
Barriers limited access to resources, inadequate
infrastructure, gender-based discrimination, and
market constraints continue to hinder women's
full participation in green supply chain activities
through SHGs.
9 Community SHGs play a crucial role in promoting community
Development and development and environmental stewardship by
Environmental raising awareness about environmental issues,
Stewardship mobilizing collective action, and fostering
sustainable practices at the grassroots level.

These impacts reflect the ongoing efforts and contributions of SHGs in Birbhum District towards

women empowerment and sustainable development through green supply chain management

initiatives [26-37],

6. Future Scope




The role of self-help groups (SHGS) in promoting women empowerment through green supply chain
management in Birbhum district has shown promising results. However, there is still ample scope for
further enhancement and expansion of SHG interventions to maximize their impact on women's lives
and sustainable development in the region. This section explores the future scope of SHG initiatives in

Birbhum district, outlining potential areas for growth, innovation, and collaboration [381,
Strengthening Capacity Building Initiatives:

One of the key areas for future intervention is the strengthening of capacity building initiatives for
SHG members. Training programs on sustainable agriculture practices, eco-friendly production
techniques, and market linkages can empower women to effectively manage their businesses and
adapt to changing market dynamics. Additionally, skill development workshops on financial literacy,
entrepreneurship, and leadership can enhance women's confidence and decision-making abilities,

enabling them to take on greater responsibilities withintheir SHGs and communities [38],

Promoting Access to Technology and Innovation:

The adoption of technology and innovation can significantly enhance the efficiency and effectiveness
of SHG interventions in Birbhum district. Mobile applications for market information, weather
forecasting, and online sales platforms can expand market access for women entrepreneurs and reduce
transaction costs. Moreover, the use of renewable energy technologies, such as solar-powered
irrigation systems and biogas plants, can promote environmental sustainability and resource efficiency
in agricultural production and processing activities [38l,

Fostering Collaboration and Networking:

Collaboration and networking among SHGs, government agencies, NGOs, and private sector
stakeholders can amplify the impact of women empowerment initiatives in Birbhum district.
Establishing SHG federations and producer cooperatives can facilitate collective bargaining, bulk
procurement, and value chain integration, enabling women to access better prices for their products
and services. Moreowver, partnerships with academic institutions and research organizations can
promote knowledge exchange, innovation diffusion, and evidence-based policy advocacy in the field
of sustainable development and gender equality [3l.

Addressing Gender-Based Barriers and Social Norms:

Despite the progress made, gender-based barriers and social norms continue to hinder women's
empowerment in Birbhum district. Future interventions should prioritize strategies for addressing
these challenges, including sensitization campaigns, community dialogues, and legal advocacy
initiatives. Engaging men and boys as allies in the process of gender equality can foster a more

inclusive and supportive environment for women's empowerment efforts. Additionally, promoting
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women's leadership and participation in decision-making processes at all levels can challenge

patriarchal structures and promote gender-responsive governance in the region [38l,
Scaling Up Green Supply Chain Initiatives:

Scaling up green supply chain initiatives can unlock new opportunities for women entrepreneurs in
Birbhum district. Expanding access to markets, both domestically and internationally, can create
additional avenues for income generation and economic empowerment. Moreover, investing in value
addition and product diversification can enhance the competitiveness of eco-friendly products and
contribute to the growth of green industries in the region. Leveraging existing policy frameworks,
such as the National Rural Livelihoods Mission (NRLM) and Sustainable Development Goals (SDGs),
can provide a supportive enabling environment for scaling up green supply chain initiatives and
promoting women's empowerment in Birbhum district [38],

Monitoring and Evaluation:

Monitoring and evaluation are essential components of any development intervention to assess
progress, identify challenges, and inform future programming decisions. Establishing robust
monitoring and evaluation mechanisms for SHG initiatives in Birbhum district can provide valuable
insights into the effectiveness and impact of women empowerment interventions. Regular data
collection, performance tracking, and impact assessments can help measure outcomes, track trends,
and identify areas for improvement. Moreover, fostering a culture of learning and knowledge sharing
can promote adaptive management and continuous improvement in SHG interventions over time. The
future scope of self-help groups in promoting women empowerment through green supply chain
management in Birbhum district is vast and multifaceted. By strengthening capacity building
initiatives, promoting access to technology and innovation, fostering collaboration and networking,
addressing gender-based barriers and social norms, scaling up green supply chain initiatives, and
implementing robust monitoring and evaluation mechanisms, SHG interventions can continue to play
a pivotal role in advancing sustainable development and gender equality in the region. It is imperative
that all stakeholders work together in a coordinated and concerted effort to realize the full potential of
SHGs in Birbhum district and create a brighter and more inclusive future for all [38.391,

7. Conclusions:

In conclusion, the role of self-help groups (SHGs) in women empowerment through green supply
chain management in Birbhum district represents a holistic approach towards sustainable development
and gender equality. Through their multifaceted interventions encompassing capacity building, access

to resources, and advocacy, SHGs have emerged as powerful agents of change, transforming the



socio-economic landscape of the region. The findings of this study highlight the tangible impacts of
SHG initiatives on enhancing economic opportunities, social inclusion, and environmental
sustainability for women entrepreneurs in Birbhum district. By providing women with the necessary
skills, resources, and support networks, SHGs have empowered them to overcome barriers, challenge
traditional gender norms, and assert their rights within their households and communities. However,
while significant progress has been made, challenges such as limited access to resources, gender-based
discrimination, and climate change threats persist, underscoring the need for continued investment,
innovation, and collaboration in SHG interventions. Moving forward, there is immense potential for
scaling up SHG initiatives, leveraging technology and partnerships, and fostering a conducive policy
environment to further accelerate progress towards achieving the Sustainable Development Goals
(SDGs) and creating a more equitable and sustainable future for all women in Birbhum district and
beyond. It is imperative that stakeholders at all levels remain committed to supporting and
empowering SHGs as catalysts for transformative change, ensuring that women's voices are heard,
their rights are respected, and their contributions are valued in the pursuit of inclusive and sustainable
development [40-461,
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Abstract

Purpose - The current study assesses the perceived value of consumers to understand their preference
in choosing the rice bran oil in the city of Burdwan.

Methodology/Design/Approach - Cross-sectional data has been collected through a structured
questionnaire from 100 consumers. Out of which | found that 54 consumers have been used rice bran
oil. The data has been analysed with help of MS-Excel.

Findings - The findings demonstrated that the consumers hold a neutral value towards the use of rice
bran oil. They are not very aware about its benefits. The consumer prefers the national brands which are
known to them as compared to local brands.

Research limitations - The study has been only conducted upon the consumers of Burdwan city in a
short period of time.

Practical implications - This study offer various suggestions to the manufacturers of rice bran oil which
they should concern while formulating any strategy for increasing their sale in the city of Burdwan.

Keywords — Perceived Value, Rice Bran Oil, FMCG, Burdwan, Brand

1. Introduction

Fast Moving Consumer Goods, commonly referred to as FMCG, encompass products and brands
characterized by rapid turnover and a brief shelf life. These items include everyday consumables such
as food products, toiletries—like soap, cosmetics, toothpaste and shaving cream—as well as detergents.
Additionally, other non-durable goods, including glassware, bulbs, batteries, paper products and various
plastic items, also fall under the FMCG category. Recently, many pharmaceutical products, along with
consumer electronics, packaged foods, soft drinks, tissue paper and chocolate bars, have been classified
as FMCG items (Raja 2017). Moreover, rice bran oil is categorized within this domain. Rice bran oil is
an exceptional vegetable oil extracted from the outer brown layer of rice, which is discarded in the form
of rice bran during the polishing process in the rice milling industry. It possesses rich natural
antioxidants and an ideally balanced fatty acid profile. Scientific studies conducted both in India and
abroad indicate that, when compared to other conventional vegetable oils, rice bran oil aids in lowering
cholesterol levels. The unique properties of this oil, namely oryzanol and tocotrienols, contribute to its
distinctiveness (Mishra & Richa 2013).

Numerous researchers have asserted that rice bran oil is arguably the healthiest edible oil globally (this
is due to its rich content of vitamins, antioxidants and essential nutrients), which are increasingly vital

in contemporary life. Not only is it delicate and flavorful; however, it also plays a significant role in
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lowering cholesterol, combating diseases, enhancing the immune system and neutralizing free radicals.
The most crucial aspect of this oil lies in its ability to promote an increase in good cholesterol while
simultaneously reducing bad cholesterol and triglycerides, largely because of its high concentration of

all-natural vitamin E and the unique compound oryzanol (Mishra & Richa, 2013).

Rice bran oil is widely utilized in Japan, Korea, China, Taiwan and Thailand as a premium cooking oil,
where it is regarded as the traditional and most favored medium by the Japanese, who refer to it as
"Heart Oil." In several Western nations, it has garnered the designation of "Functional Food" or "Health
Food" (Mishra & Richa, 2013). Although awareness of rice bran oil's benefits was limited in previous
years, the growing body of research demonstrating its health advantages has dramatically shifted

perceptions about this oil.

Permarupan et al. (2014) posited that customers' perceptions of a brand are significantly shaped by their
understanding of its value, quality and price. As a consequence, the functional, social and emotional
elements can be employed to ascertain the consumer's perceived value. The basis for consumer
purchasing behavior is established upon five value dimensions: functional, subjective, epistemic, social
and conditional value (Wu & Chang, 2016). This is illustrated in the image below: however, the
researcher undertakes this study to explore the perceived value of Rice Bran Oil among consumers in
Burdwan, West Bengal. Furthermore, the study emphasizes the brand preferences regarding rice bran
oils among the population in Burdwan, West Bengal.

1.1 Definition of Perceived Value by Different Authors

The following table (Table 1) showcases the definitions of perceived value put forward by different
authors:

Table 1: Definition of Perceived Value given by various authors

Authors Definition

Woodruff (1997) “A customer’ perceived preferences for
and evaluation of those product
attributes, attribute performances and
consequences arising from use that
facilitate (or block) achieving the
customer’s goal and purposes in use

situations.”

Zeithaml (1988) “Perceived value is the consumer overall
assessment of the utility of a product
based on the perceptions of what is

received and what is given.”
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Ulaga and Chacour (2001) “The trade-off between the multiple
benefits and sacrifices of a supplier’s
offering, as perceived by key decision
makers in the customer’s organization,
and taking into consideration the
available alternative suppliers’ offerings
in a specific-use situation (in industrial

markets).”

Monroe (1990) “A trade-off between the quality or
benefits they perceive in the product
relative to the sacrifice they perceive by

paying the price”.

Oliver (1999) “Value is a positive function of what is
received and a negative function of what

is sacrificed”.

Stevens (1992) ““The notion of value for money refers
primarily to the relationship between

price, quality and quantity’’

Flint et al. (2002) “The consumer’s assessment of the value
that has been created for them by a
supplier given the trade-off between all
relevant benefits and sacrifices in a

specific use situation.”

Note. The table showcases the definitions given by various authors on consumers’ perceived quality.

The elements in the table have been derived from Morar (2013).

2. Literature Review

2.1 Rice Bran Qil

In numerous countries (for instance, Japan, India, Korea, China and Indonesia), rice bran oil is a highly
favored cooking oil. Chakrabarty (1989) noted that, due to its elevated smoke point and subtle flavor,
rice bran oil serves as an outstanding choice for cooking and salad dressings. It also possesses various
nutritional attributes and additional health benefits, because it contains micronutrients such as vitamin
E complexes, gamma oryzanol, phytosterols and polyphenols, among others. However, one must
consider the quality of the oil being used; this can significantly impact the overall health benefits.
Although many people appreciate its diverse applications, it is essential to be aware of potential

drawbacks, particularly regarding its processing methods. Shimasaki and Ueta (1983) conducted a study
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on the fractions of neutral lipids found in rice bran oil. To effectively isolate these neutral lipids, a
method involving centrifugal liquid chromatography was employed. It was noted that the separation of
the neutral lipids is remarkably clear and swift. A bioactive molecule known as Oryzanol, which is
crucial for this function, is naturally occurring in crude rice bran oil and varies in concentration from
1.1 to 2.6% (Seetharamaiah et al., 1986). However, researchers continue to explore the implications of
these findings. Although the process is efficient, further investigation is necessary to fully understand
the potential applications. This research is significant because it highlights the importance of rice bran

oil in various industries.

The study of blended oil by Crick et al., (1988) stated that the blended oils offer some extra advantages
in terms of nutrition as compared to individual oil constitutes. It was found that Fatty acids absorption

of sunflower and canola oil blend at the ratio of 7:3, 5:5 is far better that of unblended oil.

Numerous vegetable oils can elicit various allergenic reactions; however, the RBO (refined vegetable
oil) does not provoke any such reactions when consumed (Crevel et al., 2000). This distinction is
significant because it highlights the unique properties of RBO, although some might question the overall
safety of vegetable oils in general. The rich source of commercially and nutritionally important

phytoceuticals make the Rice bran oil unique among other edible oils. It contains:

e  Oryzanol
e Lecithin
e Tocopherols

e Tocotrienols.

However, during the refining process, most of these phytoceuticals are (unfortunately) removed from
the rice bran oil as waste by-products. The component that has the potential to be utilized in
nutraceutical, pharmaceutical and cosmoceutical preparations is y-oryzanol. This compound acts as a
natural antioxidant and is present at a level of 1-2% in rice bran oil (Patel & Naik, 2004). Although it is
beneficial, its presence diminishes during processing, which can be concerning for those who value its

properties.

Rice bran oil is considered a beneficial source of lipids. The reduction of serum cholesterol levels in
hamsters that were fed diets containing rice bran oil (which includes the active constituent oryzanol)
has, however, been noted by Orthoefer (1996). This observation is significant because it suggests
potential health benefits; however, further research is needed to fully understand the implications.

Although the results are promising, it is essential to approach these findings with caution.

Taylor et al. (1996) indicated that the compound oryzanol, which contributes to the distinctiveness of
rice bran oil (RBO), plays a significant role in enhancing levels of good cholesterol while

simultaneously reducing bad cholesterol and triglycerides. Furthermore, this oil is characterized by



elevated concentrations of phytosterols, tocopherolsgamma-oryzanol, and tocotrienols. Numerous
studies have demonstrated that rice bran oil effectively decreases harmful cholesterol (LDL) without
adversely affecting beneficial cholesterol (HDL); however, it is important to note that these findings
have been corroborated by Sugano (1997), Nicolosi et al. (1991) and Sharma & Rukmini (1987).

The characterization of rice bran oil was discussed by Tahira et al. (2007), drawing from the Pattoki
Rice Mills in Jaranwala. The oil underwent extraction via solvent methods and to inactivate lipase
activity, it was stabilized. Subsequently, the oil was subjected to a refining process. It was discovered
that various physico-chemical parameters exist, each present in specific percentages: these include the
refractive index, peroxide value, iodine value and free fatty acid, which were recorded as 1.4792, 0.92
meqg/kg, 105 and 0.07% (as oleic acid), respectively. The fatty acid profile revealed that palmitic acid
(16.74%), oleic acid (42.79%), stearic acid (1.9%), linoleic acid (34.65%) and linolenic acid (0.19%)
were the dominant fatty acids. However, this composition highlights the oil's unique properties, which

are significant for various applications in the food industry.
2.2 Fast Moving Consumer Goods

Gomathi & Gomathi (2013) asserted that the primary factor motivating consumers to purchase FMCG
products is quality. To maintain their dominance in the consumer market, FMCG companies
consistently introduce new products (and strive) to meet consumer needs. FMCG goods, characterized
by a brief lifespan, are typically utilized over a span of days, weeks, or months, often within a single
year. Moreover, it was discovered that high consumer demand, coupled with the rapid deterioration of
products, contributes to the short longevity of FMCGs. Numerous buying behavioral patterns play a
role in the acquisition of these products. Supermarkets have the potential to yield substantial profits if
they develop a more nuanced understanding of consumer perceptions regarding FMCG products.
Researchers frequently endeavor to gather consumer feedback concerning the availability of products

and services; however, challenges remain in accurately capturing this information.

FMCG companies always trying offer new generation products to change the mindset of the consumer.
To reach in the Indian rural market the producers of FMCG have to progressively strengthen their
distribution channels. But there are several challenges faced by FMCG producers who are penetrating

the rural markets such as:

e Distribution system which is below-par.
o Rural market which is scattered.

e Heterogenous Indian population.

o Market is scattered.

e  Presence of fake products etc.
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Consequently, the producers of FMCG (Fast-Moving Consumer Goods) must consider these challenges
and develop their strategies accordingly; this is essential to capitalize on the untapped market for
FMCGs in India's rural sector (Muneeswaran, 2014). However, Sangameshwaran and Balakrishnan
(2016) argued that there exists no significant difference in the perceptions of rural consumers and urban
consumers, although one might assume otherwise.

A study conducted by Patil (2016) indicated that an important (and essential) commodity of
contemporary human life is the fast-moving consumer goods. This sector is considered recession-proof;
however, it also possesses the potential to generate significant employment opportunities in India. It can
become one of the strongest key pillars of the Indian economy. Although this sector has vast

opportunities, it is crucial to recognize the challenges that accompany such growth.

e  Consumer income has enhanced.
e Consumer lifestyle has altered.
e Enhanced aspirations of rural consumers.

e Consistency in economic growth through utilizing its potential etc.

By enhancing brand awareness and decreasing costs through the sharing of resources—such as
distribution networks—the competition from the unorganized sector can be mitigated. This is
considered one of the most significant challenges facing the FMCG industry. However, because of these
efforts, companies may find themselves better positioned to compete effectively, although it requires

strategic planning and execution.

Georgie (2018) posited that every product possesses a distinct life cycle, encompassing various stages:
introduction, growth, maturity and decline. Regardless of whether a product falls into the durable or
FMCG category, firms endeavor to expand and attain their peak performance. Once they achieve the
stage of prosperity or maturity, they strive to maintain their position for as long as feasible, employing
diverse strategies such as diversification and luring buyers (or purchasers) to increase their purchases.
Promotional offers are considered one of the more effective strategies that firms use to entice new users
and retain existing ones. The fast-moving consumer goods sector presents significant opportunities for
the implementation of innovative and appealing buyer-directed promotional schemes. This is
particularly true during the prosperity stage, which is marked by an emphasis on maximizing sales
volume—an approach regarded as the sole method for extracting the highest possible revenue. However,
the competition in this arena is formidable and firms must remain vigilant.

Although the risk involved in purchasing products from this category is lower compared to high-
involvement buying situations, purchasers tend to experiment with a variety of brands. This
experimentation is influenced by numerous decisional factors: which brand to choose, what features to
consider, how much to spend, where to buy and when to make the purchase. These factors are shaped

either by brand-specific elements, such as price and promotional offers, or by buyer-specific



characteristics, including consumption rates, brand loyalty and sensitivity to promotions. However, it is

important to recognize that these influences can vary significantly from one individual to ancther.
2.3 Consumer Buying Behaviour and Purchase Decision towards FMCG products

Muneeswaran & Vethirajan (2013) indicated in the present consumer-oriented marketing system
Consumer behaviour factor is given much importance and also specific reference provided to 'gender
attention'. Four product categories come under The FMCG sector like — tobacco, household care,
personal care, and food and beverages. These products are treated as FMCG products because it has
relatively fast turnover and low costs. Every single purchase of these products depends upon many
influencing factors. But the influencing factors are not same all the time it differs from one buyer to
another and also from one product to another product. A brand (which maintains a robust presence in
the consciousness of consumers) can, however, disappear for a variety of reasons. To attract the rural
consumers the FMCG producers must work hard on sales promotion techniques and quality of the
products. In order to penetrate rural markets and establish themselves as successful manufacturers of
personal care FMCGs, companies should also enhance their distribution channels. Challenges mainly

faced by the FMCG companies are:

e Bad distribution system.
e  Broken rural market

e Population, which is heterogeneous etc.

A commonly employed sales promotion strategy utilized by FMCG marketers is the cash discount,
which aims to facilitate substantial sales of their products. The study indicated that cash discounts appeal
equally to male and female consumers; however, both gender categories exhibit a similar inclination to
purchase items when cash discounts are available. Furthermore, the researchers discovered that other
demographic variables—such as differing employment statuses, family structures (joint versus
individual), marital status (married compared to unmarried) and family size (i.e., the number of family
members)—do not vary significantly among the respondents (Haresh & Sanjay, 2011). This suggests
that the effectiveness of cash discounts transcends these demographic distinctions, thus reinforcing their

value in the marketplace.

Sehrawet and Kundu (2007) studied that packaging of products play an important role on buying
decisions of rural customers and found that rural customers make their purchases depending upon the
packaging of products. Packaging play as a vital role as an indicator of quality of the product and ease
of storage in rural areas. Purchase behaviour of rural buyers are drastically different than urban buyers,
they are not only influenced by ready availability of products, but also the opinion leaders play an
important role as their influencers in decision making. To better understand the behaviour of the rural
consumers it has to be compared with the behaviour of urban consumers. Thought process of urban

buyer is complex in nature whereas rural buyers thought process is fairly simple.
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Upadhyay (1999) in his study, recognized that there is a significant difference between rural and urban
markets, depending upon the role (that) family members play in the purchasing decisions of non-durable
goods. Male members, along with children, play an indispensable role in rural areas when it comes to
making (purchase) decisions about non-durable goods; however, in urban areas, women take the lead in
these buying choices. Although both settings have unique dynamics, this distinction highlights the

varying influences of family structures on consumer behavior.
2.4 Role of Perceived Value in Buying FMCG Products

McDougall & Levesque (2000) conducted a study that revealed the disparity between the sacrifices and
benefits associated with consumer choices leads to what is termed Consumer Perceived Value (CPV).
This perceived value is essentially the benefits or outcomes that consumers derive from the total costs,
which include the price paid along with additional expenses related to the purchase. In contemporary
society, organic food consumption represents a significant percentage (Huy & Chi, 2019). However,
despite consumers being increasingly health-conscious in this modern organic landscape, they tend to
prefer foods devoid of preservatives, additives, coloring and flavor. Although major research studies
have indicated a positive perceived value of organic food consumption, a few studies have uncovered
negative outcomes, primarily due to the absence of distinctive value in the eyes of consumers (Huy et
al., 2019).

Huy et al. (2019) posited that the perceived value is influenced globally by various factors. According
to the study, health-related consciousness exerts a positive influence on purchase intention (Huy et al.,
2019). However, religious factors and concerns regarding food safety have become less influential on
customers' purchase intentions. The findings indicate that there are distinct differences; notably,
perceived value plays an essential role in consumers' desire to purchase organic food products.
Depending on their expectations regarding perceived quality, consumers typically choose products and
the quality of nutritional content is regarded as a sensory food attribute. The subjective perceptions of
consumers suggest that all environmental production processes are valued. To ensure the quality of
organic food consumption, consumers’ perceptions hinge on variables such as price, food safety,
nutrition, sensory attributes and environmentally friendly characteristics. This study also reveals that,
because of the rising environmental and health issues worldwide, food consumption patterns are

evolving daily.

In accordance with the marketing concept, it is essential to ascertain the extent of diversity that exists
among end users, as well as to identify the elements (or ingredients) of buyer/purchaser segments that
constitute the commonality of needs and interests shared among them. Intensive studies demonstrate
that both diversity and commonality are the outcomes of various facts and cognitive processes; these
encompass internal and external variables capable of influencing a buyer’s perception and behavior.

The perception and behavior of a ‘buyer’ depend on a wide range of factors, including product-related



aspects, situational variables and buyer/purchaser factors, as noted by Georgie (2018). However,
understanding this complexity is critical for effective marketing strategies.

In his 2018 study, Georgie discovered that, regarding the FMCG (Fast-Moving Consumer Goods)
sector, buyers' perceptions and behaviors during purchasing often have limited access to information.
This is primarily due to two factors: first, buyers may seek variety; second, there is an enhanced
assortment of products and heightened competition among both national and international players.
However, although these categories indicate a group of loyal consumers, there exists a significant
likelihood that purchasers remain loyal to multiple brands simultaneously. While buyers may exhibit
allegiance to a dominant brand, they are nonetheless willing to explore alternatives. The perceptions
and purchasing behaviors within the fast-moving consumer goods sector are largely influenced by the
desire for variety and impulsive buying, because this sector typically falls under a low-involvement

product category.
2.5 Research Gap

A comprehensive examination of the existing literature reveals that while numerous studies have been
conducted regarding perceived value in the FMCG sector, there is, however, a notable deficiency in
research focused specifically on a particular FMCG commaodity: Rice bran oil. This study aims to
address the existing gap by exploring the multifaceted aspects of perceived value, as well as the
consumers' perceptions within the FMCG sector overall and the Rice bran oil segment in specific.
Furthermore, it is important to note that no previous research has been undertaken concerning rice bran
oil in the city of Burdwan, which is significant because it highlights the need for further investigation
in this area.

3. Objectives of the Study

Thus, the objectives of this research study are two-fold:

a) Tocomprehend the perceived value of rice bran oils among the people in the city of Burdwan.

b) To determine the most popular rice bran oil among the people of Burdwan.

4. Research Methodology

The systematic (and) theoretical analysis of procedures utilized in a specific field of study is referred to
as research methodology. It represents a theoretical examination of the array of methods and principles

associated with a particular domain of knowledge. This chapter provides insights into the research tools

PVR-9
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employed in this current study. The research was conducted in the city of Burdwan, West Bengal. The

target audience for the study is comprised of consumers who utilize (or have utilized) refined rice bran

oil as their primary cooking oil. However, it is important to note that the study's focus is not solely on

current users, because it also considers those who have previously engaged with the product.

Nature of the Study: This study is descriptive (cross sectional) in nature.

Scope of the Study: This study has been conducted on the consumers of Rice bran oil in the city
of Burdwan. Burdwan city has been chosen as the preferred place for conducting this particular
research because it is an agricultural hub and moreover, the place has a growing demand of healthy
edible oils.

Nature of data: The data collected for the purpose of this study is primary in nature, as it has been
collected from the consumers of Rice Bran oils in the city of Burdwan.

Sources of data: The primary data for this study has been collected from the consumers of Rice
Bran Qil in the city of Burdwan. Secondary data required for this study has been collected from the
relevant websites of government, regulatory agencies, media publications, books, journals etc.
Methods of data collection: The primary data has been collected from the respondents (consumers
of Rice Bran Qil) through structured questionnaire.

Data analysis: The data that has been gathered for the purpose of this study is analysed using
quantitative data analysis techniques.

Tools for analysis: Finally, the data collected has been analysed using quantitative data analysis
software like MS-Excel.

Pilot Study: A pilot study has been carried out based on 103 respondents for this study.

Sample Size: The sample size of this study is 54. The pilot study which has been carried out
revealed that 54 respondents use rice bran oil for cooking and they all have used all the brands of
rice-bran oils at least once. Thus, the final questionnaire has been sent to those 54 respondents only.
It implies that 49 respondents are not using rice bran oil for cooking (103 — 54 = 49).

Sampling Technique: Convenient sampling technique has been adopted by the researcher as the
respondents have been selected as per the convenience of the researcher.

Data Collection Instrument: Data has been collected with the help of a well-structured
questionnaire which has been sent to the respondents through the help of Google Forms.
Reliability: The value of Crohnbach’s Alpha of all the four items (statements) representing
‘Perceived Quality’ is 0.843, which is well above the cut off limit as prescribed by Nunnally and
Bernstein (1994).

Analysis and Interpretation

The data gathered through the help of the questionnaire has been analysed through the help of MS-Excel

and the interpretation has been stated by the researcher as per the researcher’s comprehension. The
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questionnaire consisted of two parts — (i) Demographic details (ii) Perceived value details adopted from
a scale by Matchwick et al., (2001); Petrick (2002) and Sweeney and Soutar (2001). The data collected
through survey method by the help of questionnaire is analysed and examined by putting the data in
MS-EXCEL and the graphs were drawn from the Google Forms where the visual representation of the
data was exhibited.

@ Male
® Female
@ Others

Graph 1: Gender of the respondents
Note. The pie graph depicts the gender of the respondents (Source: Researchers’ own)
From the above graph it is evident that out of 54 respondents, 85.2% are male and 14.8 % are female.

Thus, 46 are male and 8 are female.

@
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Graph 2: Age of the Respondents
Note. The graph shows the age of the respondents (Source: Researchers’ own)

From the above graph (Graph 2) it is evident that the respondents belong to age group of 18 — 65 years.

Thus, consumers from almost all age groups are taken into consideration for the purpose of this study.
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@ Below 200000

@ 200001 - 500000
@ 500001 - 1000000
@ 1000001 and above

Graph 3:Income of the respondents
Note. The pie graph highlights the income of the respondents (Source: Researchers’ own)

The graph above (Graph 3) exhibits the annual income (in lacs) of the respondents — 51.9 % of the
respondents falls under the income group of 200001 — 500000 lacs, 25.9 % of the respondents falls
under the income group of 500001 — 1000000 lacs, 22.2 % of the respondents falls under the income
group of below 200000 lacs. Thus, 28 respondents falls under the income group of 200001 — 500000
lacs, 14 respondents falls under the income group of 500001 — 1000000 lacs and 12 respondents falls
under the income group of below 200000 lacs.

[Emami Healthy & tasty rice bra... 37 (68.5%)
Fortune Rice bran oil 33 (61.1%)

Saffola Rice bran oil

King Refined rice bran oil 5(9.3%)

Ricella physically refined rice b... 4 (7.4%)
Dhara Rice bran oil

Rice gold rice bran oil 18 (33.3%)

0 10 20 30 40

Graph 4: Choice of Rice Bran Oil among the Respondents
Note. The brand preference of seven rice-bran oil among the consumers of Burdwan City has been depicted.
(Source: Researchers’ own).

The above graph (Graph 4) showcases that the respondents prefer Emami rice bran oil the most (68.5%);
followed by Fortune rice bran oil (61.1%), Saffola rice bran oil (42.6%), Rice gold rice bran oil (33.3%),

Dhara rice bran oil (27.8%), King refined rice bran oil (9.3%), Ricella physically refined rice bran oil
(7.4%).
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The data was collected by employing the Likert-scale developed by Rensis Likert in the year 1932 which
consists of 5 distinct points — Strongly Disagree (1), Disagree (2), Neutral (3), Agree (4), Strongly Agree
(5).

The range of the points determined has been elucidated in the table (Table 2) below:

Table 2: Points and Range

Points Range
Strongly Disagree 1-18
Disagree 19-26
Neutral 27-34
Agree 35-42
Strongly Agree 43-5

Note. The table lists out the range of the points (Source: Researchers’ own)

The scale which consists of four items has been adopted from Matchwick et al., (2001); Petrick (2002)
and Sweeney and Soutar (2001). The four items have been asked to the respondents in the form of

statements as follows:

The product itself is worthy.
The brand is reasonably priced.
This brand offer value for money.

This brand is a good product for the price.

@1
@2
® 3
@4
@5

Graph 5 :ltem 1: The product (refined rice bran oil) itself is worthy
Note. The pie graph highlights the percentage of respondents responded to the statement “The product (refined
rice bran oil) itself is worthy” (Source: Researchers’ own)
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According to the graph above (Graph 5), 33.3% of respondents strongly disagree that rice bran oil is
worthy, followed by 27.8% who agree the product is worthy, 16.7% who are neutral about its
worthiness, and 18.5% who strongly agree that it is a worthy product. And only 3.7 percent of those
polled disagree.

o1
@2
@3
@ 4
@5

Graph 6 Item 2: The brands are reasonably priced
Note. The pie graph illuminates the percentage of respondents who responded to the statement “The brands are
reasonably priced” (Source: Researchers’ own)

According to the graph above (Graph _ ), 31.5% of respondents strongly disagree that the brands are
reasonably priced, 29.6% agree that the brands are reasonably priced, 22.2% are neutral about the
statement, and 11.1% strongly agree. And only a small percentage of people (5.6%) disagree. Varied
colours in the graph are used to depict their differences from one each other. 1 (Strongly Disagree) =
Blue, 2 (Disagree) = Maroon, 3 (Indifferent/Neutral) = Yellow, 4 (Agree) = Green and 5 (Strongly
Agree) = Purple.

Q1
| W,
@3
®4
@5

Graph 7Item 3: The brands offer value for money product
Note. The pie graph highlights the responses of the respondents who have responded to the statement “The

brands offer value for money product” (Source: Researchers’ own)
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According to the graph above, 27.8% of respondents strongly disagree that the brands offer value for
money products, followed by 24.1% who agree, 29.6% who hold a neutral value, and 13% who highly
approve. And only 5.6 percent of people disagree.

@1
@2

®4
@ 5

Graph 8 Item 4: The brands are the good product for the price
Note. The chart showcases the responses of the respondents responding to the statement “The brands are the good
product for the price” (Source: Researchers” own)

According to the graph above, 31.5% of respondents strongly disagree that the brands are good product
for the price, followed by 31.5% who agree, 9.3% who hold a neutral value, and 25.9% who highly

agree with the statement. And only a small percentage of people (1.9%) disagree.
The score received on each of the ratings after adding the ratings of all the participants are as follows:

1) The product itself is worthy — 159

2) The brand is reasonably priced — 153

3) This brand offer value for money — 156

4) This brand is a good product for the price — 172

Now, after dividing the scores by the number of respondents:

1) The product itself is worthy — 159/54 = 2.94

2) The brand is reasonably priced — 153/54 = 2.83

3) This brand offer value for money — 156/54 = 2.89

4) This brand is a good product for the price — 172/54 = 3.19

Thus, the statement “The product itself is worthy” falls under the category of “Neutral”, the statement
“The brand is reasonably priced” falls under the category of “Neutral”, the statement “This brand offer
value for money” falls under the category of “Neutral”, the statement falls under the category of

“Neutral”.
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6.

Discussions and Findings

The findings of the study related to rice bran oil in the city of Burdwan is presented. This study made

an attempt to examine consumer’s perceived value and their preference for rice bran oil.

a)
b)

d)

€)

9)
h)

)

K)

7.

The consumers in Burdwan city prefer national brands than the local brands.

It has been revealed that the respondents were neutral regarding the perceived value of rice bran
oils which in turn implies that the perceived value of rice bran oils among the consumers in the city
of Burdwan has not bolstered yet.

Therefore, on overall basis they are indifferent towards the value of rice bran oils regarding its
perceived value.

This study revealed that consumers of the city of Burdwan prefers Emami rice bran oil the most
followed by followed by Fortune rice bran oil, Saffola rice bran oil, Rice gold rice bran oil, Dhara
rice bran oil, King refined rice bran oil, Ricella physically refined rice bran oil.

The brand name of Emami rice bran oil is much popular among the public.

Emami rice bran oil is more popular because of its extensive marketing strategy.

Local players don’t have an effective distribution channel.

We can find the national rice bran oil brands at every mom-and-pop shop of the Burdwan city as
compared to local rice bran oil brands.

Individuals tend to believe that rice bran oils represent a valuable product given their cost; this
product has achieved an average rating of 3.19. However, one must consider various factors
influencing this perception. Although the price seems reasonable, consumer satisfaction may vary
significantly. Because of these nuances, the overall assessment may not fully encapsulate the
quality of the ails.

Subsequently, individuals perceive that the rice bran oil (in and of itself) holds considerable value;
it garnered an average score of 2.94. However, this rating suggests room for improvement.
Although the score is not particularly high, it indicates that some consumers find merit in this
product.

Subsequently the people thinks that the rice bran oil offer value for money product which received
an average score of 2.89.

Lastly, the people thinks that the rice bran oil is reasonably is reasonably priced which receives an

average score of 2.83.

Conclusion

It is concluded from the study that Refined Rice bran oil market is developing and but growing at a very

slow pace in the current scenario. The futures for this market look highly encouraging. The marketers

must need to undergo changes to capture more market growth. There is opportunity for the refined rice
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bran oil markets of branded and quality products. The study on the rice bran oil market remains highly
fragmented. The study on the perceived value of consumer towards refined rice bran oil plays a vital
role to understand the market potential and the consumer’s perception towards it. There are many
competitors in the market. So that it is conclude that Emami healthy & tasty rice bran oil is able to
maintain its top rank by providing quality products at reasonable prices to the consumers and with a
robust marketing strategy. Health benefits are the main motivating factors for the consumers to buy the
rice bran oil. The introduction of new packaging products into the market serves to fulfill consumer
demands, which a significant factor is contributing to Emami's position as a leader in the rice bran oil
sector. It can be observed that consumers tend to favor national brands (such as Emami, Fortune and
Saffola) over local alternatives, primarily due to their robust market presence. Furthermore, these
national brands have established themselves as formidable players in other FMCG markets.
Consequently, local competitors struggle to gain market traction and fail to achieve desired outcomes.
Local players often prefer to sell crude oil to national manufacturers rather than risk marketing the

product under their own brand names, even though this strategy may limit their potential for growth.

8. Suggestions and Managerial Implications

After careful investigation and successive findings, the study has listed out the following suggestions:

a) Rice bran oil-producing companies should conduct a thorough investigation into business and
economic conditions (as well as market trends) when necessary to formulate an effective
promotional strategy. However, this requires a nuanced understanding of the market landscape.
Companies must consider various factors, including consumer preferences and competitive
dynamics, because these elements can significantly impact their success. Although it may seem
straightforward, the process is intricate and requires precision.

b) It is proposed that companies appoint proficient sales personnel to oversee shifts in the market,
economy and industry life cycle. This is essential in order to address various challenges linked to
the consumer's buying behavior in fast-moving consumer goods. However, some may argue that
the effectiveness of such appointments is contingent upon the understanding of these dynamics.
Although there are numerous factors at play, it is crucial to remain adaptable, because the landscape
is ever-evolving.

c) People are not very much aware about the health benefits pertaining to rice bran oil so their purchase
behaviour towards it is very irregular. So, the companies should design their marketing strategy in
a way to make the people understand about the benefits of rice bran oil.

d) From the research towards perceived value of consumers about refined rice bran oil among
consumer in the city of Burdwan, it is observed that majority of the consumers are attracted by
brand name and quality of the product. If the companies concentrate on brand building and quality
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improvement measures, they can sustain in the market place as well as capture high market share
in the long run.

e) Thereisirregular supply of rice bran oil in the market. Hence regular supply of the products should
be ensured through effective distribution network.

f)  Product improvements should be made frequently to withstand competition and they may modify
packages, colours and designs of the product will help to attract new consumers.

g) Consumers do not favor low-quality products; however, they seek out those offerings that provide
substantial value for money. Consequently, companies should concentrate on this aspect. Although
some may argue otherwise, the emphasis on quality is crucial (because it directly influences

consumer satisfaction).

9. Limitations of the Study

The following are the limitations of the study conducted:

a) Thisresearch has been only conducted in the city of Burdwan.

b) There are only selected rice bran oils upon which the study has been carried out.

c) The data has been gathered from 100 respondents (through a structured questionnaire). However,
this method of collection may introduce certain biases. Although the sample size is adequate, it is
essential to consider the demographics involved. Because of these factors, the results could vary;
thus, careful analysis is necessary.

d) There was time constraint for the completion of the study.

10. Author Contribution

The research paper presented is the outcome of cohesive and collaborative efforts made by the
researchers/authors. All the authors have inculcated valuable inputs into making the research paper and
ranging from Introduction to Conclusion, all of the authors’ have provided significant expertise. Thus,
their valuable insights, diligence, dedication and prowess have led to the highlighting of consumers’

perceived value of rice brain oil and also the brand preference of rice bran oil in the city of Burdwan.

11. Financial Support

The authors did not receive support (from any organization) for the research work they submitted. No
funding was received to assist with the preparation of this manuscript; however, they conducted the
study without financial backing. This lack of funding is notable because it raises questions about the
resources necessary for such research. Although they managed to complete the study, the absence of

financial assistance could have limited their scope.
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vii.

ANEXXURE

Name:

Phone Number:

Email:

Gender:
Male
Female
Others

Age:
Annual Income (in Lacs):
Below 200000

200001 — 500000

500001 — 1000000
1000001 and above

Which one of the rice bran oil you have tried mentioned below?
Emami Healthy and Tasty rice bran oil

Fortune rice bran oil

Saffola rice bran oil

King refined rice bran oil

Ricella physically refined rice bran oil

Dhara rice bran oil

Rice gold rice bran oil

Perceived value of rice bran oils:
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SL

No.

List of Statements Agree";1-"strongly Disagree")

Rate the following statements on a scale ranging from 1-5 (5-" Strongly

1 2
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The product (refined
rice bran oil) itself is

worthy

The brands are

reasonably priced

The brands offer
value for money

product

The brands are the
good products for the

price
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Abstract: Art and craft is always considered to be an integral part of tourism. From ancient time to modern
age, people are travelling places with different motivation like scenic beauty, weather, landscape, religious
purpose, culture and tradition etc. When tourists are prominently travelling to a place which is famous and
even origin of a noted craft or artifacts, enjoy the live experience of fine craftsmanship, see the process and
other interesting things related to the craft, is known as Craft Tourism. Craft Tourism is not like visiting craft
store or museum to merely see craft pieces, it is the experience the togetherness of craft and craftsmanship as
a tourism product.

West Bengal is as famous and rich for its art and craft like other tourism. There are many places in West Bengal
famous for its indigenous crafts and craftsmanship. Natungram in Burdwan district is well known for its
wooden dolls and wooden items, Pingla village in Paschim Midnapur is world famous for its Patachitra. Like
that Krishnanagar is famous for its clay doll and Shantiniketan for its Kantha Stitch. These potential Craft
Tourism places are visited by many domestic and even foreign tourists in a regular basis but still not explored
as it deserves.

This study is focused to understand the potential place of Craft Tourism in South Bengal and the tourism
practices happening there. The study has been done with an empirical research approach to identify and
understand practicality in those potential places like, impact of tourism, socio-cultural and economic
sustainability, infrastructural support and tourism development.

Keywords: Craft, Craft Tourism, Craft Village, Tourism Potentials

1. Introduction:

Handicraft is one of the major source of employment and economy in India like Agriculture,
Information Technology, Health and Tourism Industry. As a large and versatile country, India offers
variety of art and artistic crafts to the entire world. Each region of nation, state and even a corner of
this country offers its unique culture and tradition with its art forms like dance, music, cuisine and
most evidently artefact and crafts. The handicraft Industry is very large in our country but nor
organised as it is expected. Identification of art and craft, clustering the artisans, manufacturing art
and craft items traditionally in a large scale and finally the marketing of Indian art and craft in both

domestic and international market is much need to establish art and craft as a profit making industry.

Tourism, considered as one of the biggest and fastest growing industry engages and motivates
people to travel different places and explore the destination with is manmade and natural beauty.
Tourism is not the mare activity of physically being present at the destination, it involves the tourist
to know and understand the natural and human ecology of the place, get involve with tradition,
culture and society and contributing to the socio-cultural and economic benefit to the destination

visited. Art and craft has always been considered as an interesting element of tourism, but never

CT-1
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established as a separate or niche segment in tourism. Most of the time, tourist’s interest towards
art and craft is limited to its collection and decoration but craft tourism is visiting a destination to
know, understand and explore the craft and its making process, being with the artisans and explore

the traditional and cultural journey of the art and craft in natural environment.

West Bengal traditionally is the nest of culture, art and craft. There are many unknown places in
West Bengal origins rare, traditional art and craft and few of them falls under the ‘lost’ category.
The state is popularly called as Mini India as it offers almost all kind of tourism product.
Considering the potentials of Craft Tourism in West Bengal, it can be explored as a treasure land.
This study is aimed to understand the potential of Craft Tourism in southern part of West Bengal,
identify the areas of Craft Tourism Interest, understand the practices happening there and to suggest

the ideal and standard practice protocol for Craft Tourism.

2. Background of the Study and Research Significance:

Understanding the background of the study is one of the most important issues of any research
programme. It gives a direction to the entire research and helps in finding the research application
areas, research objective, and further helps in drawing conclusion. A research should not only be an
interesting one, but it should have its own contribution in the relevant field. This research has its
own contribution to the field of tourism. This study only focused to the areas where we have Craft

Tourism potentiality.

There are many place in India which is identified through its unique art and craft. It may be Carpet
Art of Kashmir, Wooden Items from Moradabad, Chikkankari from Lucknow, Kantha work from
Shantiniketan and many more. It has been observed that tourist prefers to collect art and craft objects
when they visit a place, specifically if the destination is the origin of an art or craft. It has also been
observed that many people travel to explore the place of origin of different art and craft. They try
to understand the traditional pattern of making those art object, involve with the local artists and
feel their livelihood as a tourism product. The potential craft tourism destinations in West Bengal
can be promoted like other popular tourism destination so that both art-craft and tourism takes place

together and the destination gets utmost development.

3. Objective of the Study:

Research objective is an area which gives direction to the entire study to be conducted. Any study
or research is aimed towards a direction in respect to its contribution in the concerned field to
establish a theory or to solve a particular problem. The research topic must always be with certain
objectives which enrich the research programme itself. This particular research is also having some

objectives which are as follows:



)} Understanding the importance and limitations of Craft Tourism.
i) Identifying the places and areas in South Bengal which has potential as Craft

Tourism Destination.

iii) Understanding the uniqueness and USP of those Craft Tourism Destinations of South
Bengal.

iv) Analysing the infrastructural requirement of Craft Tourism practices in South
Bengal.

V) Analysing the existing policy on Craft Tourism in West Bengal and suggesting overall

policy formulation for future.

4. Research Design and Research Question:

Research Design must be done in such a way, that the objective of the study can best be understood
and analysed. This is basically an empirical study where ‘Observation’ and ‘Interview’ have been
used as research tool. This research study follows both explorative and suggestive path, as it
identifies the depth of the study area and prescribes the value oriented suggestions to achieve the

objectives. For this study, research questions have been designed as follows:

RQ1: What are the importance and limitations of Craft Tourism.

RQ2: What are the potential places or destinations in South Bengal where Craft Tourism can
be promoted.

RQ3: What are the uniqueness of those art and craft items along with the destination.

RQ4: What are the infrastructural requirement of Craft Tourism Destination? Weather the
required infrastructure is available or not.

RQ5: Is there any existing Craft Tourism Policy in West Bengal? What are the suggestions on
that policy?

5. Methodology and Data Collection:

Data collection is one of the significant areas of any research work. It supports the research
objectives by answering the research questions, and come to the conclusion or suggestion
respectively. In order to accomplish the present research objective, both primary and secondary data
have been collected from different data source. Primary data have been collected by using
Observations and Interview as a tool. Observation have been done to those specific areas included
in the primary list of potential Craft Tourism Destination like: Sabang and Pingla in Pashchim
Medinipore District, Bikna and Panchmura in Bankura District, Charida in Purilia District,
Shantiniketan in Birbhum District, Shantipur, Phulia and Krishnanagar in Nadia District,

Berhampore in Murshidabad District. Secondary data sources are Books, Journals, Articles,
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Newspaper Articles, Magazines and Periodicals, Reports, State and National Policies and different
Web Source.

Art and Craft as a Tourism Product:

Travel Motivations are those factors which inspire and create desire to travel any lace. It is basically
internal psychological influences of any person affecting to become a traveller or tourist with certain
reason to travel. According to Mcintosh and Goeldern (1984), there are four major motivations for
Travel namely; Physical Motivators (travel for rest, relaxation, sports activities and health purpose),
Cultural Motivators (learning others culture, lifestyle, folk art, music, dance etc.), Interpersonal
Motivators (meeting new people, friends, relatives, seeking new experience etc.) and Status and

Prestige Motivators (fulfilling own personal esteem and status symbol).

Robinson (1979) reclassified the four factors model of motivation into seven factors. The model
includes, Relaxation and Refreshment of Body and Mind (need for rest and relaxation to de-stress
body and mind), Health (visiting Spa for physical and mental rejuvenation), Pleasure (satisfying
individual need for pleasure), Curiosity and Culture (learn about other country, their people and
culture, visiting places of historical interest, fairs, festivals, dance, music etc.), Interpersonal
Reasons (desire to visit relatives, friends, family, ancestral homeland etc.), Spiritual Purpose
(visiting holy places, shrines etc.) and Professional or Business Reasons (travel for business related
reasons). The model can be figured as follows:

Relaxation
and
Refreshme
3 nt of Body
Prolfess‘;on g
e Health
Business
Reason
TRAVEL
spiricial~ MIOTIVATION
Pleasure
Purpose
Interperso Cu;i:;ity
nal Reason
Culture

Figure 1: Travel Motivations (Source: Robinson 1979)

Craft Tourism is a combination of touristic activities which involves visiting a place to see the
original and authentic craft manufacturing art along with the artisans in their natural environment.
It also includes visiting a place like craft fair or festival where different art and craft objects are

shown to public or tourists by the artisans themselves, demonstrating the making process and even



participation of the tourist in making art and craft objects. Craft and tourism are separate industry
but it is closely related as art and craft symbolizes the culture and heritage of a place or destination
which highly motivates tourists to visit the place. It is a natural instinct of the tourist to discover the
destination along with its natural and manmade attractions where art and craft plays the significant
role. Art and craft items like textile, decorative items, jewelry like handmade products maker the
cultural bridge between the local artisans and the tourists. Tourism helps to promote these
indigenous arts to national and international tourism market and even a tourist destination becomes
a craft tourism destination permanently. The greatest examples are Surajkund Craft Fair and

Sonajhuri Haat in Shantiniketan.

Craft as Niche Tourism Product:

Craft tourism can be promoted in west Bengal a niche Tourism Product or it can be promoted an
additional attraction to a popular destination too. Niche Tourism are uniqueness of the destination
offers to the tourists with its specific characteristics. Though art and craft items are very popular to
any tourist destination to do business and earn money, but traditionally it is a part of the attraction
of the destination. For an example people visiting Puri, Odisha and buying some craft items in
evening market in sea shore is a common activity, but specifically visiting Raghurajpur to see the
traditional making process of Patachitra, interacting with artists, knowing the process of making
Patachitra, buying Patachitra from them by giving them direct economic benefit is Craft tourism.
As additional Tourism product, art and craft is always popular, but it can be promoted separately as
a niche tourism product to either give a rejuvenation to the existing destination or promote a brand

new destination with its own USP (Unique Selling Proposition) to attract tourist towards it.

Importance of Craft Tourism:

Craft Tourism is a popular form of tourism around the world. People visit place not just for scenic
beauty, history and climate. Art and craft, its history, making process, life of the artisans itself a
popular thing to enjoy for the tourists. Following are the importance of Craft Tourism:
Identification of traditional age old art and craft as a tourism product.

Make art and craft item popular through tourism practice.

Socio-cultural development of the artist community by showcasing their tradition to rest of the
world.

Conservation and preservation of traditional art and craft.

Economic development of the host community by directly and indirectly generating business and
earn money through tourism and craft both.

Feeling of self-esteem being recognized as popular craft tourism destination and craftsman.

Craft Tourism create entrepreneurial and employment opportunity to the locals.

Achieve socio-cultural and economic sustainability through craft tourism.
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Art and Craft of South Bengal:

Bengal is a land of Art and Craft. The land itself represents varieties of traditional art affects and
craft items for long period of time. These traditional art and craft carries the legacy of the place of
origin and even the cultural journey of itself. These traditional art and craft items are not only the
piece of art, these are also the source of income of many people directly and indirectly involved.
This practices are going generational after generation which can even be identified as different

school of art and craft. Following are the different major art and craft of south Bengal,

Madur Kathi from Purba Medinipur:

History of Madur Kathi art or mat weaving can be tacked back during Indus Valley Civilization.
Madurkathi is basically grass weed which is used for making mats. Mat or madur wearing is an age
old cottage industry in Bengal. Madur is a common item in any Bengali household and is used for
sitting, sleeping and also religious rituals. If can be found as a popular buying item in fair & festivals

and modern life style boutiques also customised this item as premium products from these artists.

Terracotta Art from Panchmura, Bankura:

Terracotta is an ancient art form of Bengal. Terracotta is a burnt piece of clay with its artistic form
may it be a tile to put in temple wall or a piece if statue or show piece. Highly decorated terracotta
tiles can still be found in many temples and adjoining structures in the districts of Bankura,
Birbhum, Hooghly. Panchmura village in Bankura is the hub of around 270 artists making Terracota
items. The place is famous for its iconic long necked Terracota horses. Terracota means baked clay.
The terracotta style of Bankura is famous for its simple and dynamic artistry crafting animal and

human statues to household utility and décor products.

Dokra Art from Bikna, Bankura:

Dokra is basically a metal casting art which traditionally exhibit tribal and nomadic art form. Only
few places in India still carries the legacy of this Dokra or metal work.  Madhya Pradesh and
Odisha is famous for this metal work as well as Bikna is leading place of this craft form. These

products are very popular for its primitive simplicity, folk-motifs and unique form.

Wooden Dolls from Natungram Bardhaman:

Natungram is a place for it traditional wooden art form of Bengal. Natungram is the hub of the
wooden doll makers known as ‘Sutradhars’ (narrator or story teller). These wooden dolls are carved
out of a single piece of wood giving shape to traditional toys or even idols of Hindu God and
Goddesses like Radha Krishna, Gour-Neetai, Maa kali and others. These dolls are vibrant colour
and with ethnic style. Natungram is also known as Pencha Gram for its symbolic Owl-Lakshmi or
Pencha.

Patachitra from Pingla, Midnapur:



‘Pata’ means cloth and ‘Chitra’ means painting. Patachitra is a traditional form of painting and
storytelling in West Bengal. The Patachitra artists, called as Patuas who paints the stories in long
scrolls piece of paper (supported by clothes) and sing songs or Pater Gaan to narrate the story.
Patachitra are of different style like single picture or rolled Patachitra which is a combination of

many pictures narrating a story.

Kantha and Patch Work from Birbhum:

Kantha is not only an art form, it’s an emotion for Bengal. Kantha is basically made with old, used
clothes (specifically saree) to make light blanket like wrapper used in winter season. Though, the
main use of Kantha was for winter wrapper but itsart influence is always a greater attraction. Village
women shows their fine craftsmanship in Kantha embroidery which traditionally passes through
generation with teaching learning process.

Kantha is very common art work of villages in Bengal including Bangladesh. In west Bengal
prominently Bankura, Murshidabad, south 24 Paraganas districts are famous but, Birbhum district,
specifically Shantiniketan and surrounding area has taken Kantha in a high where the world praises
the art work for its creativity and originality. Kantha is not restricted in simple wither wrap, the

Kantha items includes saree, dresses and even bag, wall hangings shoes etc.

Chau Mask from Purulia:

Chau is a traditional tribal dance form of Purulia, West Bengal. The Chau Mask is associated with
this traditional age old dance form of Purulia, where the performers wear masks of various
mythological characters and also make different animals. The masks are made with paper pulp and
vibrant acrylic colors are used to give bold look on it. Charida village is main place where the local

residence professionally makes Chau Masks.

Clay Doll from Krishnanagar, Nadia:

Krishnanagar, the district town of Nadia (district) is famous for its unique and most artistic clay dol|
which is popularly known as ‘“Maatir Putul”. Ghurni is the place where the artists live with their
traditional creations. The art form is famous for its accuracy like original, and lively figures may it

be a miniature or a giant.

Shola Pith from Berhampore Murshidabad:

Shola pith or Indian cork is a delicate, light weight ivory-coloured reed that grows on moist and
marshy land in Bengal, Assam and Odisha. The Shola artists, who are known as Malakars, makes
the art piece by cutting and carving the reed to make decorative items like show piece, doll, idols
of Hindu God and Goddesses and other decorative items. The Topor and M ukut which traditionally
used in Bengali weddings, and faces of gods and goddesses made from Sholapith. Shola Pith is the
traditional ornamentation of Goddess Durga and others god and goddesses which is known Daker

Saaj.
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Brass & Bell-Metal work from Murshidabad:
Murshidabad is famous for its fine quality brass and bell metal craft items. Traditionally the artists
make cooking utensils and other house hold items. Apart from that brass and bell metal home

decorative items are also equally preferred by tourists.

Taant Saree from Shantipur and Fulia in Nadia District:
Shantipur and Fulia in Nadia District is famous for its fine quality and traditionally made Taant

Saree. Taant is the local name of the handloom machine which used for making cloth sheet.

Dhaniakhali Taant Saree from Dhaniakhali, Hooghly District:

Dhaniakhali in Hooghly district is famous for its superfine quality dhotis has and now famous for
fine quality cotton saree. It is famous for its fine quality and unique pattern saree with pastel colour
combination.

SWOT Analysis on Craft Tourism Potentials in West Bengal:

In order to understand the depth and applicability of Craft Tourism in West Bengal, it is
recommended to apply SWOT model to the existing study. For this research, observation and
interview have been used a research tool which helped to complete the remodelling of SOWT fit

for this study:

Strength of Craft Tourism in South Bengal

v Rich heritage and cultural background of the state, West Bengal is known as Cultural
Capital of India. The state is already popular for its variety of art and craft in both
national and international market.

v" West Bengal is well connected with other part of the country and to the entire world.
International Airport, Seaport, three terminal Railway Station and Road Network
make the capital of the state Kolkata as a popular tourist destination.

v" West Bengal is well popular for its hospitality and friendly approach.

Weakness of Craft Tourism in South Bengal

» Potential Craft Tourism destinations are little far from capital city Kolkata.

» Road connectivity is there to the craft villages, but in some places road condition is
not to the standard as it needed.

» The locals of the craft villages are not so aware of tourism and its impact to them.

» Apart from Shantiniketan, other craft tourism destinations are not equipped with
touristic facilities like accommaodation, cafeteria, public utility etc.

» Price of art and craft products are not uniform.

» Sometimes locals are misguiding tourists to earn more money.

Opportunities of Craft Tourism in South Bengal
» A separate craft tourism policy can bring the potential destination to popular one.
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» Locals can be trained well to cater tourists visiting to their place. This will create
employment opportunities to the youth. Direct involvement in tourism activity can
minimise the leakage even.

> Artists can directly interact with tourists or craft lovers. They can showcase their
product with making process which will give craft tourists a unique experience.

» Buying and selling process would be direct and simple, so artisan can earn maximum
profit. Engagement of middleman or broker will be less in this case.

» Homestay accommodation, local mode of transportation facilities can be offered to
tourists which can create more tourism opportunities.

» Nearby other attractions can be promoted, like temple, lake, river side etc.

Threats to Craft Tourism in South Bengal

» Competitions with other tourism products of Craft Tourism may be less popular in
West Bengal.

» Unplanned development may cause negative impact to the locals and the native place
of Craft Tourism.

» Cultural interaction and cultural exchange is suggested in tourism, but less awareness
on negative impact and over interaction may cause socio-cultural imbalance.

» The unhealthy competition among craft artists and service providers may crate poor

image of the destination.

Government and Non-Government Involvement and Initiative to Promote Art and Craft:

The Ministry of Textiles

The Ministry of Textiles is an Indian government agency which is responsible for formulation of
policy, planning, development, export promotion and regulation of all textile and Handicrafts items
in within the country and abroad. The ministry constantly working on the cluster development of
the skilled and unskilled labours involved in textile and handicraft industry directly and indirectly.
In current time the ministry running with two scheme for the handicraft artisans: NATIONAL
HANDICRAFTS DEVELOPMENT PROGRAMME (NHDP) and COMPERHENSIVE
HANDICRAFTS CLUSTER DEVELOPMENT SCHEME (CHCDS). These schemes implemented
by Office of the Development Commissioner (Handicrafts) which are not specific to any area, caste
or gender. The artisans belonging to all communities including women artisans gets benefits from

the schemes.

The Crafts Council of India

The Crafts Council of India (CCI) was founded in 1964 by Kamaladevi Chattopadhyay. As inspired
by Mahatma Gandhi and Rabindranath Tagore to CCl is aimed to encourage all form of art and craft
in India within and outside the country. As mentioned their website, CCl is holding its vision, “The

Crafts Council of India strives towards an India in which its artisan communities are valued,
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respected and supported with an enabling environment that renews and enhances their heritage
for contemporary relevance and self-worth”

CCl is engaged in a partnership with the Government of India to ensure a country wise awareness
of the economic, social, cultural and environmental importance of artisans and their crafts. Presently
CCI working with nine State Councils to put regional and local efforts to encourage founding of
Crafts in different States. As mentioned their website, CCI is holding its mission, 1) To help ensure
sustainable livelihoods through crafts 2) To help ensure growth for artisans and their families
through opportunities for education and training 3) To help bring technology, design, marketing
and entrepreneurial skills for self-reliance within changing markets at home and abroad 4) To
promote research and documentation that can help conserve tradition and provide resources for
future development 5) To advocate the critical importance of artisans and their crafts to the nation’s

social, economic, cultural and environmental well-being.

The West Bengal Khadi & Village Industries Board:

Following the Swadeshi Philosophy of Mahatma Gandhi, All India Khadi Board in December,
1923, prominently to support indigenous art and craft product along with economic growth and
sustainable development of Art and Artisans. Following the footmark, The West Bengal Khadi &
Village Industries was set up by Govt. of West Bengal on 1% April 1960. The main aim behind this
holy approach was to identify the potential art and craft which can be market well in India and
abroad, socio-cultural and economic development of the artist cluster and economic contribution of

the small scale industries to the main stream industry.

Rural Craft Hub

Handicrafts of Bengal carries rich tradition, heritage and aesthetics of the livelihood. Fight with the
globalisation and changing trend in the society it is undoubtedly important to support the locals
through their economy and social development. Thus, The West Bengal Khadi & Village Industries
Board (WBKVIB) has taken an initiative by establishing Rural Craft Hub to support the eco system
of Bengal’s art-craft and the artist community. This initiative includes making of 10 Rural craft
Hub (RCH) in 11 dirreferent location by directly supporting more than 3000 artist families. These
artist families traditionally skilled in craft traditions like Sitalpati, Madhurkathi, Terracotta,
Pathachitra, Dokra, Wooden Mask and Clay Doll making, Kantha as vibrant craft hubs connected
to national and international markets. RCH is focused with the objectives a) Identifying, mablising
and building capacity of 3000 artists families in 11 locations of West Bengal, create 10 Rural Craft
Hubs and to access global/national market. b) The project aimed at developing a vibrant craft sector
by converting the traditional craft skills of West Bengal into viable enterprise, thereby ensuring
socio-economic development of the rural poor. C) To provide hard intervention of the WBKVIB
for setting up the RCH projects at different places in West Bengal d) To enable the artisans in

accessing market.
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Figure 2: Rural Craft Hub Map of West Bengal (source: WBKVIB website)

6. Findings

This study has been done to understand the potentials of Craft Tourism in southern part of West
Bengal. During the study, it has been observed that mostly local and regional tourists are taking
interest to visit these craft tourism destinations as week end trip. As Craft Tourism is comparatively
a new concept to the artists and the locals, so they are less aware on its benefit. In some areas,
tourism activities are there, but in a unorganised manner. Infrastructure plays an important role in
any type of tourism. Most of the areas where this study has been done are well connected by road
network, but other mode of transportation provisions must be available. Accommaodation is another
major issue here. There should be adequate number of accommodation to these destinations.
Homestay can be a good option for locals as well as tourists but, safety security and nominal

amenities must be taken care of.

7. Suggestion:

Craft Tourism has a great potential in West Bengal. Following are some suggestions which can

bring craft tourism in a new height in West Bengal:

» Craft Tourism Destinations should be identified along with its unique attractions.
» Basic infrastructure must be there in potential craft tourism destinations so that it can cater good
number of tourist.

» Peak season must be identified and strategies should be done accordingly.

11
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Fair and festival calendar must be prepared and possible craft tourism events to be included in that
list.

Policies and programmes of the government towards development of craft tourism should be
investor friendly.

Govt. initiative and policies must be there to support craft tourism and PPP (Private Public
Partnership) model may be implemented to get the best benefit.

Training programmes should be organized for local people so that they get good engagement along
with employment opportunity.

Concept of sustainable societal development must be implemented of future generation.

8. Conclusion:

This study concludes with a very positive note that Craft Tourism has an immense potential in West
Bengal. Though it is developing gradually, but the awareness of its importance reaching both
tourists and the host community. Both Central and State Govt. initiatives are notable in this regard
where Non-Government Organisations are also giving their own contribution to promote craft
tourism to both domestic and international market. Following is a proposal model of Craft Tourism

which can lift this niche sector to its desire state.

|N PUTS Formulate Craft lN PUTS
@ Tourism Strategies @
Markt.etmg and @ Education and Training
Promotion of Craft ’ for locik
Tourism Develop
@ Objective, Action @
‘ Plan and Select
Community Involvement the area of Craft Tourism Events and
and Support Implementation Festival planning
U | ‘ s
Monitor, Evaluate Private and Public Sector
Sustainable Approach and Adjustment if Investment on Craft
required Tourism

Figure 3: Proposed Craft Tourism Development Model (Source: Author)
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Abstract: This study examines the influence of artificial intelligence (Al) on research related to food
production. Special emphasis is given to the cultivation of crops, the supervision of livestock, the preparation
of food, ensuring its quality, and the distribution of products. Machine learning, computer vision, and robotics
are exemplified as Al-driven methodologies emphasized in this context. These strategies have been
demonstrated to enhance efficiency, productivity, and sustainability. Furthermore, artificial intelligence
addresses challenges such as adjusting to climate change, maximizing the exploitation of resources, and
assuring food safety. Furthermore, the article delves into the consequences that stakeholders may face. The
ramifications encompass possible employment displacement, the redefinition of skills, and ethical problems.
The research findings suggest that there is potential for increased production and resilience in response to
global food security issues.

Keywords: Artificial intelligence, quality control, food processing, research, transformative

1. Introduction

Artificial Intelligence (Al) has become a powerful and influential factor in transforming different
industries, including food production research. The use of Al technologies, including machine
learning, computer vision, and robots, has the potential to completely transform agriculture
practices, food processing methods, and supply chain management in extraordinary ways. This
introduction establishes the framework by presenting background information on the importance of
Al in the field of food production research. It also outlines the research goals and specifies the

study's scope.
1.1 Background

By 2050, the world's population is expected to reach 9.7 billion, which means that there will be a
need for a significant boost in food production to satisfy the increasing demand. Nevertheless, the
conventional techniques of food production encounter a multitude of obstacles, such as climate
change, shortage of resources, and destruction of the environment. Al offers a distinct chance to
tackle these difficulties by facilitating more effective, environmentally friendly, and robust food

production systems (Georgeff, 1982).

Al technologies Utilise extensive datasets, sophisticated algorithms, and computing capabilities to
Analyse intricate patterns, provide predictions, and enhance decision-making processes. Al has the
capacity to transform all aspects of the agricultural value chain, including seed selection, crop
culture, food processing, and distribution, within the field of food production research (Chawla et

al., 2023). Through the utilization of Al-powered solutions, researchers and practitioners have the
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ability to augment production, enhance resource efficiency, and guarantee food security for future

generations.
1.2 Research Objectives

The major aim of this study is to thoroughly investigate the influence of Al on food production
research, specifically analysing its effects on efficiency, sustainability, and quality assurance in

many areas. The primary objective of this research is to:

e Examine the utilization of Al technology in the areas of crop agriculture, livestock
management, food processing, and distribution (Abraham et al., 2021).

e Assess the social and economic consequences of implementing Al in the food production
industry, which encompass the displacement of jobs, economic growth, and fair distribution of
technological resources.

e Examine the ethical implications related to the implementation of Al in food production
research, including concerns about safeguarding data privacy, addressing algorithmic bias, and

ensuring openness.

This research aims to provide significant insights into the prospects and problems of integrating Al
in food production research. It intends to inform policymakers, researchers, and industry

stakeholders about the possible benefits and hazards.
1.3 Research Methodology

This research employs a descriptive methodology to systematically explore the effects of Artificial
Intelligence (AI) on food production. Descriptive research focuses on observing and detailing
existing conditions, practices, and trends without manipulating variables. The study aims to identify
and document how Al technologies are currently utilized in food production, their impacts, and

associated challenges.

A descriptive research design is adopted to provide a detailed analysis of Al applications in food
production. This approach allows for a comprehensive understanding of Al's role in improving

productivity, efficiency, and sustainability within the food industry.
The descriptive methodology will address the following objectives:

e To identify key Al technologies used in food production.
e To analyse the areas of food production most impacted by Al, such as farming, processing,

packaging, and supply chain management.
14 Scope of the Study

This study covers various aspects of the impact of artificial intelligence (Al) on research in food
production (Addanki et al., 2022). These include precision agriculture, automated food processing,
supply chain optimization, and ethical implications. The study explores a broad range of themes

within these areas. The study's scope includes both theoretical discourse and empirical data, utilising



current literature, case studies, and expert opinions to offer a thorough analysis (Zhang, 2015).
Although the main emphasis is on the beneficial effects of Al this study also recognizes the possible

difficulties and constraints linked to the use of Al in the food production industry.

Essentially, this introduction establishes the foundation for a comprehensive analysis of the impact
of Al in food production research. It highlights the significance of Al as a driving force for

innovation and change in the pursuit of sustainable and resilient food systems.

2. Al Applications in Crop Cultivation

Artificial Intelligence (Al) is swiftly revolutionizing the agriculture sector, providing unparalleled
prospects to improve crop production techniques. This study article explores the utilization of
artificial intelligence (Al) in three primary domains of agricultural cultivation: precision agriculture,
crop monitoring and management, and yield production and optimization (“Al Driven Integrated
Crop Management System,” 2018). Through the utilization of Al-powered technologies like
machine learning, computer vision, and data analytics, farmers may employ data-based decision-
making, optimize the allocation of resources, and achieve maximum crop yields while minimizing

their impact on the environment.
2.1 Precision Agriculture

Precision agriculture Utilises cutting-edge technologies to maximize the application of resources
such as water, fertilizers, and pesticides, customized to the unique requirements of individual crops
and fields (Bongiovanni & Lowenberg-Deboer, 2004). Artificial intelligence (Al) plays a crucial
role in precision agriculture by analysing data from diverse sources such as satellite imaging, soil
sensors, and weather forecasts (Dabas & Tabbagh, 2003). Machine learning algorithms analyse this
data to produce accurate recommendations for seed choice, planting density, and nutrient
management. In addition, artificial intelligence (Al)-powered equipment such as variable rate
technology (VRT) allow farmers to apply inputs at different rates throughout the field, optimizing

the use of resources and reducing waste.
2.2 Crop Monitoring and Management

Artificial intelligence enables the continuous monitoring of crops, allowing for the timely
identification of pests, illnesses, and nutrient deficits (Huang et al., 2022). By combining remote
sensing techniques with machine learning algorithms, it is possible to analyse satellite imagery in
order to detect abnormalities in crop health and forecast probable crop yields. In addition, pest and
illness detection systems driven by artificial intelligence employ computer vision to identify
symptoms and offer prompt interventions. In addition, decision support systems (DSS) that Utilise
artificial intelligence (AI) incorporate data from various sources to offer practical insights. This
empowers farmers to enhance irrigation schedules, handle crop rotations, and reduce hazards (Fenz

et al., 2023).

2.3 Yield Prediction and Optimization
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Artificial intelligence (Al) is crucial in enhancing the efficiency of crop production by Utilising
predictive modelling, estimating crop yields, and optimizing farm management. Machine learning
algorithms, when trained on past data, have the capability to accurately predict agricultural yields.
This can be beneficial for farmers as it allows them to anticipate market demand and effectively
plan their harvesting schedules (Ayd?N et al., 2023). Furthermore, artificial intelligence-powered
tools expedite crop breeding and genetic analysis, hastening the progress in creating crop varieties
that are both high-yielding and hardy (Wang et al., 2023). In addition, optimization algorithms are
used to enhance farming techniques, including planting patterns, irrigation scheduling, and pest
management strategies, in order to improve crop output while minimizing the expenditures of

resources used (Abdel-Basset et al., 2024).

The utilisation of artificial intelligence in crop cultivation holds significant promise to transform
agricultural methods and tackle worldwide food security concerns. Through the adoption of
precision agricultural techniques, such as crop monitoring and management, as well as yield
production and optimization strategies, farmers can improve their productivity, sustainability, and
ability to withstand the challenges posed by changing environmental circumstances (Bhatnagar et
al., 2022). However, fully harnessing the capabilities of Al in agriculture necessitates resolving
technical obstacles like data interoperability, together with socio-economic factors like
technological accessibility and data privacy. Effective collaboration among researchers,
policymakers, and industry stakeholders is crucial in Utilising the revolutionary potential of Al for

the advantage of farmers and society at large (McMillan, 2023).

3. Al in Livestock Management

Artificial Intelligence (Al) is transforming the livestock management industry by providing cutting-
edge solutions to improve production, animal well-being, and financial gains (Guzhva & Siegford,
2022). This study paper examines the utilization of artificial intelligence (Al) in three crucial
domains of livestock management: surveillance and health maintenance, automated feeding
systems, and genetic analysis and breeding initiatives. Through the application of Al-driven
technologies like machine learning, computer vision, and genetic algorithms, farmers may make
well-informed decisions, enhance resource allocation, and enhance the overall welfare of their

animals.
3.1 Monitoring and Health Management

It is crucial to monitor the health and well-being of cattle in order to detect and prevent diseases at
an early stage. Artificial intelligence enables the ongoing surveillance by analysing sensor data,
such as temperature, heart rate, and activity levels. Machine learning algorithms, when trained on
historical data, have the capability to identify deviations from typical behaviour patterns, which
might serve as indicators of possible health problems (Khan, Khan, & Ansari, 2022). Moreover, Al-
driven systems have the capability to analyse photos and videos in order to detect indications of

discomfort or symptoms of diseases, facilitating prompt responses. Monitoring the health of cattle



in real-time not only enhances animal welfare but also mitigates the likelihood of disease outbreaks

and financial losses for farmers.
3.2 Automated Feeding Systems

Maximizing animal growth and production efficiency while minimizing feed costs is dependent on
optimizing feeding procedures. Al-powered automated feeding systems utilise sensor data and
machine learning algorithms to tailor feeding schedules and portions according to the specific
requirements of each animal (Hashmi & Kesakr, 2023). These systems continuously track variables
such as body weight, feed consumption, and nutrient needs in order to adapt feeding schedules in
real-time. Furthermore, Al has the capability to enhance feed formulation through the analysis of
nutritional content, digestibility, and cost-effectiveness. This ensures the ideal composition of diets
for various livestock species and growth phases (Ahmad et al., 2023). Automated feeding systems
enhance operational efficiency and optimize feed utilisation, while promoting superior animal

health.
3.3 Genetic Analysis and Breeding Programs

Genetic enhancement is crucial for improving cattle characteristics such as growth rate, illness
resistance, and meat quality. Al enhances genetic analysis by examining extensive genomic
information to uncover favourable characteristics and potential breeding candidates. Machine
learning algorithms have the capability to forecast genetic potential and assess breeding values by
analysing the relationships between genotype and phenotype (Khan et al., 2022). Furthermore,
artificial intelligence (Al)-powered tools, such as genetic algorithms, enhance the efficiency of
breeding programs by taking into account various selection criteria and limitations. These
instruments facilitate farmers in expediting genetic advancement and attaining desired breeding
objectives with greater efficiency. In addition, Al aids in the preservation of genetic variety by
detecting uncommon and valuable genetic variations that enhance the overall resilience of a

population (Sharma et al., 2021).

Utilising Al in livestock management presents substantial prospects for enhancing animal welfare,
production, and profitability. Through the employment of Al-powered technology in monitoring
and managing health, automated feeding systems, and genetic analysis and breeding programs,
farmers may maximize the use of resources, decrease labour expenses, and improve the overall
effectiveness of their operations (Tarafdar et al., 2024). However, fully harnessing the capabilities
of Al in cattle management necessitates resolving technical obstacles like data interoperability, as
well as socio-economic factors such as technological accessibility and training. Effective
collaboration among researchers, policymakers, and industry stakeholders is crucial for exploiting

the revolutionary potential of Al to benefit livestock producers and the wider agricultural sector.

4. Al-driven Food Processing Technologies
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Artificial Intelligence (Al) has revolutionized the food processing sector by providing sophisticated
solutions to enhance productivity, quality control, and operational excellence (Sharma et al., 2021).
This study article investigates the utilization of Al-driven technologies in three primary domains of
food processing: quality control and inspection, automation of production lines, and adaptive
process optimization. Food processors can improve product quality, optimize processes, and adapt

to market changes by Utilising machine learning, computer vision, and optimization algorithms.
4.1 Quality Control and Inspection

Ensuring the quality and safety of products is of utmost importance in the food processing sector.
Artificial intelligence (AI) powered solutions allow for the continuous monitoring and examination
of food products in order to identify flaws, impurities, and irregularities in real-time. Computer
vision systems, enhanced with machine learning algorithms, have the capability to examine photos
and videos in order to detect visual imperfections such as changes in hue, bruises, or the presence
of foreign objects (Novitsky et al., 2021). In addition, sensors and spectroscopic techniques powered
by artificial intelligence may identify chemical and microbiological impurities, guaranteeing
adherence to food safety regulations (Sinha et al., 2021). Al's automation of quality control
operations mitigates the likelihood of product recalls, saves waste, and boosts consumer confidence

in food items.
4.2 Automation of Production Lines

Automation is essential for maximizing production efficiency and minimizing labour expenses in
food processing facilities. Al-powered technologies streamline repetitive activities like sorting,
packing, and labelling, enabling increased productivity and ensuring constant product quality.
Robotic systems, enhanced with Al algorithms, possess the ability to efficiently and accurately
perform intricate tasks such as sorting fruits and vegetables or portioning meat. Moreover, artificial
intelligence facilitates the proactive scheduling of maintenance by evaluating sensor data to identify
probable defects in equipment. Al-driven automation in the food processing industry improves

efficiency and competitiveness by simplifying manufacturing processes (Hefft & Adetunji, 2023).
4.3 Adaptive Process Optimization

Maximizing product quality, shelf life, and resource efficiency requires optimizing processing
parameters. Artificial intelligence enables the optimization of adaptive processes by assessing up-
to-date data from sensors, production logs, and environmental variables. Machine learning
algorithms have the ability to determine the best process settings by analysing past data and
receiving real-time feedback. They can make dynamic adjustments to parameters like temperature,
humidity, and pressure. In addition, optimization algorithms powered by artificial intelligence can
efficiently optimize energy consumption, ingredient ratios, and production timetables in order to
reduce expenses and minimize the ecological footprint. Al guarantees optimal performance and
efficient use of resources in food processing activities by constantly adjusting to changing

conditions.



The implementation of Al-driven technology in food processing has the potential to significantly
transform the industry by enhancing efficiency, improving product quality, and promoting
sustainability. By Utilising artificial intelligence in quality control and inspection, automating
production lines, and implementing adaptive process optimization, food processors may improve
their competitiveness and fulfil the changing requirements of consumers and regulators. However,
fully harnessing the advantages of Al in food processing necessitates surmounting technical
obstacles like data integration, as well as tackling socio-economic factors such as staff training and
regulatory compliance (Innovative Food Processing Technologies, 2020). Effective collaboration
among industry stakeholders, technology providers, and policymakers is crucial in exploiting the

revolutionary potential of Al for the food processing business and society at large.

5. Al-enabled Distribution and Supply Chain Management

Artificial Intelligence (Al) is transforming the distribution and supply chain management sector by
providing sophisticated solutions to enhance inventory management, streamline logistics
operations, and safeguard the integrity of cold chain procedures (Kieu et al., 2022). This research
study examines the utilization of Al-enabled technologies in three crucial domains of distribution
and supply chain management: inventory management and demand prediction, route optimization
and logistics, and cold chain management. Businesses may optimize operational efficiency,
minimize expenses, and enhance customer happiness by Utilising Al algorithms, machine learning

models, and real-time data analytics.
5.1 Inventory Management and Demand Forecasting

Effective inventory control and precise demand prediction are essential for satisfying client needs
while minimizing surplus inventory and shortages. Al-powered systems Ultilise historical sales data,
customer behaviour patterns, and market trends to produce precise demand forecasts. Machine
learning algorithms have the capability to detect seasonality, trends, and anomalies in demand
patterns (Nyathani, 2023). This allows organizations to make appropriate adjustments to inventory
levels and procurement strategies. In addition, inventory management systems driven by artificial
intelligence enhance the efficiency of stock replenishment, order fulfilment, and warehouse
operations in order to reduce carrying costs and maximize inventory turnover. Al enhances firms'
ability to maximize working capital and exceed consumer expectations by enhancing demand

forecasting and inventory management (Kollia et al., 2021).
5.2 Route Optimisation and Logistics

Efficiently managing transportation routes and logistics activities is crucial for decreasing
transportation expenses, lowering delivery durations, and enhancing overall supply chain
effectiveness (Shee et al., 2018). Route optimization algorithms powered by artificial intelligence
analyse multiple criteria, including distance, traffic conditions, vehicle capacity, and delivery
priority, to determine the most efficient delivery routes. Machine learning algorithms iteratively

learn from live data to adjust to dynamic conditions and enhance route efficiency progressively. In
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addition, logistics management systems driven by artificial intelligence offer immediate and up-to-
date information on the progress of shipments, allowing for proactive resolution of issues and
handling of exceptions (“Utilization of Al Technology in Supply Chain Management,” 2024). Al
optimizes route planning and logistics operations, leading to improved customer service and

decreased environmental impact by minimizing fuel use and emissions.
5.3 Cold Chain Management

Preserving the integrity of temperature-sensitive items throughout the supply chain is crucial for
guaranteeing food safety, quality, and adherence to regulations. Al-powered cold chain management
systems continuously monitor real-time temperature, humidity, and other environmental parameters
to promptly detect any variations and potential hazards. Machine learning algorithms Utilise
previous data and sensor readings to forecast equipment malfunctions and optimize temperature
control configurations. Moreover, Al-powered predictive maintenance solutions forecast
maintenance requirements and arrange interventions in advance to avoid interruptions in cold chain
operations. Al improves food safety, minimizes waste, and decreases financial risks caused by cold

chain failures by maintaining consistent temperatures and preserving product quality.

The implementation of Al-enabled technologies in distribution and supply chain management
presents substantial prospects for enhancing operational efficiency, decreasing expenses, and
enhancing customer happiness (Singh, 2023). Businesses can obtain a competitive advantage in
today's dynamic industry by Utilising artificial intelligence (Al) in inventory management and
demand forecasting, route optimization and logistics, and cold chain management (Yan, He, &
Trappey, 2019). However, fully harnessing the capabilities of Al in distribution and supply chain
management necessitates overcoming technological obstacles like data integration and
interoperability, as well as addressing socio-economic factors such as worker training and
organizational change management. Effective collaboration among industry stakeholders,
technology providers, and regulators is crucial in order to fully Utilise the revolutionary potential
of Al for the advancement of distribution and supply chain management, as well as for the

betterment of society as a whole.

6. Socio-economic Implications of AI Adoption

The pervasive implementation of Artificial Intelligence (Al) technologies is transforming several
sectors and communities, providing unparalleled prospects for creativity, productivity, and
economic advancement. Nevertheless, alongside its capacity for profound change, the integration
of Al also presents socio-economic consequences that must be approached with caution. This study
paper explores the socio-economic ramifications of Al implementation, with a specific emphasis on
three crucial domains: the displacement of jobs and the need for retraining, fairness and availability
of technology, and the economic progress of rural communities (Rabbani et al., 2015). This paper

seeks to provide policymakers, corporations, and stakeholders with insights into the opportunities



and challenges of adopting Al. It emphasizes the importance of proactive initiatives to guarantee

that Al deployment is inclusive and sustainable.
6.1 Job Displacement and Reskilling

A major issue related to the deployment of Al is the possibility of job displacement caused by
automation and technical progress. Although Al has the capacity to optimize processes and enhance
efficiency, it may also result in the mechanization of repetitive tasks that have historically been
carried out by humans. Consequently, specific occupations may become outdated, resulting in job

displacement and unemployment in some industries.

Nevertheless, it is crucial to acknowledge that the use of Al also generates fresh employment
prospects and need for expertise in burgeoning domains like data science, machine learning, and Al
engineering. In order to lessen the negative effects of job displacement, it is crucial for politicians,
corporations, and educational institutions to give priority to projects that focus on reskilling and
upskilling. These initiatives aim to provide workers with the necessary skills to succeed in the digital
economy. Through the allocation of resources towards lifelong learning initiatives, vocational
training, and assistance in career transitions, individuals can effectively adjust to the evolving
dynamics of the labour market and take advantage of the new opportunities arising from the use of

artificial intelligence.
6.2 Equity and Access to Technology

The use of Al has the potential to worsen existing disparities in access to technology and
opportunities. Traditionally disadvantaged groups, such as women, minorities, and rural
communities, may encounter obstacles when it comes to acquiring Al technologies and reaping the
advantages they provide. Furthermore, the biases that are naturally present in Al algorithms and
data sources have the potential to sustain discrimination and magnify pre-existing societal

inequalities.

In order to tackle these difficulties, politicians and corporations need to give priority to fairness and
inclusiveness while implementing Al plans. This encompasses guaranteeing cost-effective
availability of Al technology and digital infrastructure, fostering diversity and inclusivity in Al
development teams, and enforcing ethical principles to minimize algorithmic prejudice and
discrimination. In addition, it is crucial to make concerted efforts to provide marginalized
populations with the necessary skills and resources to actively engage in the economy driven by
artificial intelligence. This will promote a more equitable distribution of opportunities and enhance

societal unity.
6.3 Economic Development and Rural Communities

The implementation of Al has the capacity to stimulate economic growth and well-being, especially
in rural and underserved areas. By harnessing the power of artificial intelligence (Al) technology,
organizations may enhance their operational efficiency, increase productivity, and strengthen their

competitive edge. This, in turn, can drive economic growth and facilitate the creation of new job

EAI-9



EAI-10

opportunities. Moreover, Al-powered technologies like precision agriculture, telemedicine, and e-
commerce have the ability to overcome geographical limitations and offer access to vital services

in rural regions (Park, 2013).

However, fully harnessing the capabilities of Al in rural communities necessitates tackling issues
related to infrastructural constraints, disparities in digital literacy, and obstacles in workforce
development. To fully capitalize on the economic benefits of Al adoption, policymakers and
stakeholders should give top priority to investing in broadband access, providing digital skills
training, and implementing entreprencurial support programs (Pedersen & Lind, 2017).
Furthermore, the implementation of programs such as digital innovation hubs, co-working spaces,
and technology incubators can promote the creation of new ideas and businesses in rural areas,

leading to long-lasting economic growth and the rejuvenation of local economies.

The socio-economic consequences of adopting Al are intricate and diverse, involving both
advantages and difficulties for people, communities, and societies at large. To achieve inclusive and
sustainable development, authorities, entrepreneurs, and stakeholders may Utilise the revolutionary
potential of Al by actively tackling challenges such as job displacement and reskilling, ensuring
equity and access to technology, and promoting economic development in rural regions. By
engaging in cooperative endeavours and implementing ethical techniques for the use of artificial
intelligence, the adoption of Al has the capability to stimulate economic well-being, enable
disadvantaged communities, and promote increased fairness and unity in the era of digital

technology.

7. Ethical Considerations in AI-driven Food Production

As Artificial Intelligence (Al) further transforms the food production industry, it raises ethical
concerns that require meticulous attention to ensure responsible and sustainable implementation.
This research study explores the ethical aspects of Al-driven food production, specifically
examining data privacy and security, algorithmic bias and fairness, and transparency and
responsibility. This article seeks to provide policymakers, industry stakeholders, and consumers
with valuable insights into the ethical implications of using Al in food production. It emphasizes
the significance of ethical considerations in influencing the future of food systems (Kapovsky et al.,

2020).
7.1 Data Privacy and Security

The incorporation of artificial intelligence (Al) technology in food production yields extensive
quantities of data, encompassing sensitive details regarding agricultural methodologies, supply
chain dynamics, and consumer inclinations. Preserving the confidentiality and protection of
personal data is of utmost importance in order to uphold customer confidence and defend against

potential threats such as data breaches and illegal entry.



In order to tackle issues regarding data privacy and security, it is imperative for food production
enterprises to adopt strong data protection measures, such as encryption, access limits, and secure
data storage methods. Additionally, it is crucial to build transparent data governance frameworks
and informed consent methods to guarantee that consumers have a clear understanding of how their

data is being gathered, Utilised, and distributed.

Moreover, it is imperative to foster cooperation among industry players, regulators, and
cybersecurity specialists in order to establish benchmarks and optimal methods for ensuring data
privacy and security in Al-powered food production. Food producers may cultivate consumer
confidence and nurture trust in Al-driven food systems by giving priority to data protection and

embracing privacy-by-design principles.
7.2 Algorithmic Bias and Fairness

Artificial intelligence algorithms employed in the realm of food production have the potential to
unintentionally sustain biases and inequalities, resulting in unjust consequences for certain
individuals or communities (De Albuquerque et al., 2023). Biases can arise from multiple origins,
such as partial training data, faulty algorithmic decision-making procedures, and systemic

disparities ingrained in society.

In order to address algorithmic bias and uphold fairness in Al-driven food production, organizations
must use stringent testing and validation protocols to detect and correct biases in Al algorithms.
This encompasses the assessment of the adequacy of training data, identification of discriminatory
trends in algorithmic decision-making, and application of bias mitigation methods such as data

preprocessing and algorithmic auditing.

Furthermore, the promotion of diversity and inclusion within Al development teams and stakeholder
engagement methods might assist in identifying blind spots and biases that may be disregarded by
teams lacking diversity. Moreover, it is crucial to have transparency in the process of algorithmic
decision-making and to establish accountability procedures. These measures are necessary to allow
stakeholders to comprehend the functioning of Al systems and to hold decision-makers responsible

for any instances of prejudice or unfairness.
7.3 Transparency and Accountability

Transparency and accountability are crucial concepts that must be upheld to ensure responsible
implementation of Al in agricultural production. Transparency pertains to the degree of openness
and visibility of Al systems, encompassing their goals, inputs, procedures, and results.
Accountability involves ensuring that individuals and organizations are held responsible for the
decisions and actions of Al systems, including any negative effects or unforeseen outcomes they

may produce.

In order to promote openness in Al-driven food production, it is imperative for organizations to
furnish explicit documentation and elucidations regarding the functionality of Al systems. This

should encompass comprehensive information about their data sources, algorithms, and decision-
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making processes. Furthermore, it is imperative that stakeholders are provided with avenues for
seeking remedy and compensation in cases when Al systems result in errors, biases, or negative

consequences.

Accountability procedures, such as impact assessments, audits, and oversight organizations, play a
crucial role in ensuring the responsible and ethical deployment of Al systems (Dixit, 2024).
Moreover, strict compliance with ethical codes of conduct and industry norms can provide guidance
for decision-making and conduct in Al-driven food production, fostering responsible innovation

and building trust within society.

Ensuring responsible, ethical, and equitable deployment of technology is of utmost importance in
creating the future of Al-driven food production, with ethical issues being crucial. To fully leverage
the revolutionary capabilities of Al while reducing dangers and increasing advantages for
individuals, communities, and society as a whole, stakeholders must tackle issues of data privacy
and security, algorithmic bias and fairness, as well as transparency and accountability (Zaman,

2023).

By increasing collaboration among policymakers, industry stakeholders, and civil society, ethical
issues can be incorporated into Al governance frameworks and regulatory regimes. This integration
promotes responsible innovation and sustainable development in the food production industry.
Stakeholders may foster trust, increase transparency, and advance societal well-being in the digital

era by giving priority to ethical considerations in Al-driven food production.

8. Case Studies and Success Stories

Case studies and success stories of Al research demonstrate the profound and far-reaching effects
of artificial intelligence in several fields and sectors. Across several sectors such as healthcare,
banking, transportation, and education, concrete instances illustrate the practical advantages of Al
in enhancing efficiency, precision, and decision-making procedures (M & M, 2020). Al-enabled
diagnostic tools in healthcare have transformed medical imaging, resulting in expedited and precise
disease identification. Al algorithms in finance Analyse extensive datasets to identify fraudulent
activity and make investment recommendations based on data. Moreover, in the field of
transportation, self-driving vehicles fuelled by artificial intelligence (Al) technology provide the
potential for enhanced safety and increased efficiency in transportation systems. These case studies
not only demonstrate the capacity of Al to tackle intricate problems, but also encourage additional

advancements and implementation of Al-powered solutions in many settings.
8.1 Al Applications in Smallholder Farming

e PlantVillage: The technology, developed by Penn State University, utilises artificial
intelligence to offer smallholder farmers access to agricultural knowledge and solutions.
PlantVillage use machine learning algorithms to Analyse photographs of crop diseases and

pests that are provided by farmers through a smartphone app. The platform subsequently offers
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customized suggestions for pest control and crop safeguarding, empowering farmers to make
well-informed choices and enhance crop productivity.

FarmBeats: Microsoft's FarmBeats project seeks to provide smallholder farmers with Al-
powered knowledge to enhance agricultural operations. FarmBeats use inexpensive sensors,
drones, and Al algorithms to gather and Analyse data pertaining to soil moisture, temperature,
and various other environmental variables. The collected data is subsequently Utilised to
produce practical insights and suggestions for the scheduling of irrigation, application of
fertilizers, and management of crops, customized to suit the specific requirements of small-
scale farmers.

Hello Tractor: This firm, based in Nigeria, employs Al technology to facilitate connections
between smallholder farmers and tractor owners, enabling them to get tractor services
whenever they need them. Using a smartphone application, farmers have the ability to order
tractor services according to their individual requirements and geographical region (Kose et al.,
2022). The Al algorithms of Hello Tractor optimize the planning and scheduling of routes to
guarantee that service delivery is prompt and efficient. This, in turn, improves the access of
smallholder farmers to mechanized agriculture and enhances output.

Gro Intelligence: This platform Utilises artificial intelligence to offer small-scale farmers with
vital information and knowledge to assist in making informed decisions on agriculture. Gro
Intelligence Utilises extensive data analysis of weather patterns, market trends, and crop
performance to produce practical insights for crop planning, pricing strategies, and risk
management. This allows small-scale farmers to maximize their agricultural activities and
enhance their quality of life.

WeFarm: This platform is a peer-to-peer information sharing network that Utilises Al
technology to link smallholder farmers globally. By Utilising SMS-based communication,
farmers have the ability to inquire, exchange knowledge, and obtain agricultural guidance from
a worldwide community of peers and specialists. WeFarm's Al algorithms Analyse the
interactions among farmers and offer tailored advice and insights to tackle common obstacles

and encourage sustainable farming methods (Tomar & Kaur, 2021).
Al-driven Food Processing Innovations

IBM Food Trust: The platform is built on blockchain technology and employs Al algorithms to
improve transparency and traceability in the food supply chain. IBM Food Trust offers real-
time transparency into the trajectory of food products from their origin to consumption by
analysing data from diverse sources such as sensors, RFID tags, and historical records (Kumar
& Anusha, 2023). By enabling stakeholders to authenticate, assess the excellence, and ensure
the safety of food items, this process enhances customer confidence and diminishes instances
of food fraud.

Nestle: Predictive Maintenance: Nestlé, a prominent food processing corporation, has
integrated Al-powered predictive maintenance technologies to enhance its production

procedures and minimize operational interruptions. Through the analysis of sensor data
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collected from production equipment, artificial intelligence systems have the capability to
anticipate equipment problems before to their occurrence, hence facilitating proactive
maintenance interventions. Nestlé has experienced substantial cost savings, increased
operational efficiency, and improved product quality as a result of this.

Ava Winery: Al-generated Wines: Ava Winery, a firm established in San Francisco, use Al
algorithms to replicate the Flavour and fragrance of luxury wines without the need of grapes.
Ava Winery is able to reproduce the taste of popular wines by examining the chemical makeup
of the wines and determining important Flavour components, then utilising synthetic additives.
This novel winemaking method provides consumers with affordable access to premium wines,
while also mitigating the ecological footprint associated with conventional wine production
(Chhikara et al., 2023).

ABB: Al-enabled Food Packaging: ABB, a multinational technology corporation, has created
packaging solutions that Utilise artificial intelligence to enhance food packaging procedures
and enhance the overall quality of products. Through the analysis of data collected from sensors
and cameras integrated into packaging lines, artificial intelligence algorithms have the
capability to identify faults, guarantee appropriate sealing, and avert contamination (Hassanien
& Soliman, 2022). This has facilitated food businesses in improving food safety, minimizing
waste, and adhering to regulatory mandates.

Brightseed: Al-driven Ingredient Discovery: Brightseed, a biotechnology business established
in California, utilises artificial intelligence algorithms to identify new plant-derived chemicals
that may have advantageous effects on health. Brightseed's Al technology Utilises extensive
data analysis of plant chemicals and their biological impacts to identify advantageous
ingredients suitable for use in food, beverage, and dietary supplement formulations (Khang,
2023). This allows food producers to create cutting-edge products that encourage good health
and well-being.

Tyson Foods: Al-powered Quality Control: Tyson Foods, a prominent global food processing
corporation, has integrated artificial intelligence (Al)-powered quality control technologies to
guarantee the uniformity and safety of its products. Al algorithms can instantly identify faults,
such as foreign items or packing problems, in real time by analysing photos of food goods taken
by cameras on production lines. By doing so, Tyson Foods is able to uphold stringent quality
standards and minimize the likelihood of product recalls.

Beyond Meat: Al-driven Product Development: Beyond Meat, a startup that creates meat
substitutes from plants, use artificial intelligence algorithms to create and improve its goods.
Through the examination of consumer preferences, sensory data, and ingredient compositions,
Beyond Meat's Al platform has the ability to produce plant-based meat substitutes that nearly
resemble the Flavour, texture, and nutritional composition of meats derived from animals. This
has significantly contributed to the company's success in fulfilling the increasing need for
sustainable and nutritious food choices.

Mars Food: Al-driven Recipe Development: Mars Food, a subsidiary of Mars, Incorporated,

utilises artificial intelligence algorithms to create novel recipes and enhance pre-existing ones
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(Khouryieh, 2020). Mars Food's Al platform Utilises data analysis of component combinations,
flavour profiles, and nutritional content to produce inventive recipe concepts that cater to
consumer preferences and dietary trends. This allows the organization to consistently generate
new ideas and provide a wide variety of culinary products to its clients.

Impossible Foods: Al-driven Ingredient Optimization: Impossible Foods, a firm that produces
meat alternatives using plant-based ingredients, utilises artificial intelligence algorithms to
enhance the composition of its products. Impossible Foods' Al platform Utilises data on
component interactions, texture preferences, and Flavour profiles to optimize the composition
of its plant-based meats, resulting in specific sensory qualities and nutritional advantages. This
has significantly contributed to the company's success in developing products that meet
consumer demands for meat while also being more sustainable and environmentally conscious.
Nutrino: Personalized Nutrition Solutions: Nutrino, a digital health firm, use Al algorithms to
deliver customized dietary suggestions to consumers. Nutrino's Al platform Utilises data on
individual health, dietary preferences, and lifestyle aspects to produce personalized meal plans
and dietary guidance that are specifically designed to meet each person's distinct requirements
and objectives. This empowers consumers to make well-informed decisions regarding their

dietary choices, so enhancing their overall health and well-being.
Al-enabled Distribution Platforms

Amazon: The company extensively employs Al algorithms on its distribution platforms to
optimize inventory management, streamline order fulfilment, and enhance customer
experience. Amazon use machine learning algorithms to forecast customer demand, improve
warehouse operations, and adapt price and shipping options in real-time to fulfil consumer
expectations. As a result, Amazon has been able to expand its distribution network quickly and
continue to be a dominant player in the worldwide e-commerce industry.

Alibaba: One of the world's biggest e-commerce corporations use Al-powered distribution
platforms to customize shopping experiences, enhance logistical efficiency, and boost sales.
Alibaba's Al algorithms Utilise user behaviour, preferences, and purchase history to discern
and suggest pertinent products and deals to customers. In addition, Alibaba's logistics division,
Cainiao Network, employs artificial intelligence-based route optimization and predictive
analytics to enhance delivery routes, decrease transit durations, and minimize expenses for both
merchants and customers.

Walmart: The company Utilises artificial intelligence (AI) technologies in its distribution
systems to enhance inventory management, streamline supply chain logistics, and improve
store operations. Walmart use machine learning algorithms to Analyse sales data, weather
forecasts, and demographic patterns in order to predict demand and efficiently manage
inventory levels in its stores and distribution centres. Moreover, Walmart employs artificial
intelligence-powered robotics and automation technology to optimize warehouse productivity

and increase order fulfilment procedures.
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JD.com: One of China's major e-commerce firms use Al-powered distribution platforms to
offer efficient and dependable logistical services to its consumers. JD Logistics use Al
algorithms to enhance delivery route optimization, inventory management, and product
demand forecasting. JD.com's Al-powered distribution networks facilitate efficient and
dependable delivery services, which have played a crucial role in the company's achievement
of serving millions of clients throughout China.

UPS: This employs artificial intelligence technologies in its distribution platforms to enhance
the efficiency of package delivery, streamline the operations of the supply chain, and improve
customer service. UPS use machine learning algorithms to Analyse past delivery data, traffic
patterns, and weather forecasts in order to optimize delivery routes and timetables. In addition,
UPS Utilises Al-powered predictive analytics to forecast any delays in package delivery and
proactively engage with clients, guaranteeing a smooth and efficient delivery process.

DHL: The company Utilises artificial intelligence-powered distribution technologies to
optimize its worldwide logistics operations and deliver cutting-edge supply chain solutions to
its clients. DHL use machine learning algorithms to Analyse extensive quantities of data
regarding cargo volumes, transportation routes, and customs laws. This analysis is conducted
in order to enhance the efficiency of freight forwarding, warehousing, and distribution
processes. DHL's distribution platforms, powered by artificial intelligence, provide the
immediate tracking and monitoring of shipments, thereby improving visibility and
transparency across the supply chain.

FedEx: The company employs Al technology in its distribution infrastructure to optimize
package sorting, streamline delivery routes, and improve customer experience. FedEx use
machine learning algorithms to Analyse package dimensions, weight, and destination in order
to enhance the efficiency of package handling and transit procedures. In addition, FedEx
Utilises Al-powered chatbots and virtual assistants to give tailored customer assistance and
address queries regarding the status of shipments and available delivery choices.

Shopify: An e-commerce platform that is at the forefront of the industry uses distribution
platforms powered by artificial intelligence to provide merchants with effective solutions for
order fulfilment and delivery. Shopify Utilises machine learning algorithms to Analyse sales
data, inventory levels, and shipping preferences in order to enhance the efficiency of order
processing and delivery scheduling. Furthermore, Shopify seamlessly incorporates with third-
party logistics providers and shipping carriers to give merchants with efficient fulfilment
services, allowing them to expand their operations efficiently.

Zalando: The online fashion platform that is at the forefront in Europe incorporates Al
technologies into its distribution infrastructure to offer customized shopping experiences and
streamlined delivery services to its clientele. Zalando Utilises machine learning algorithms to
Analyse client preferences, browsing behaviour, and purchase history in order to provide
personalized recommendations for products and promotions (Nallamala et al., 2024). In

addition, Zalando Utilises artificial intelligence-powered logistics solutions to enhance the
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efficiency of order fulfilment procedures and guarantee prompt delivery of orders to customers
throughout Europe.

Instacart: A supermarket delivery platform Utilises Al-powered distribution technologies to
enhance the efficiency of order selection, route planning, and delivery scheduling. Instacart
Utilises machine learning algorithms to Analyse client orders, inventory availability, and
delivery locations in order to optimize batch picking and delivery routes for its shoppers.
Furthermore, Instacart use Al-powered predictive analytics to forecast client demand and

guarantee prompt delivery of goods to customers' homes.

Challenges and Future Directions

Artificial Intelligence (AI) has great potential to transform food production research by providing

creative ideas to improve productivity, sustainability, and food security. Nevertheless, the extensive

implementation of Al in food production research also poses notable obstacles that need to be

resolved in order to fully harness its capabilities. This study paper examines the technical obstacles

and constraints, legal and policy frameworks, and research and development agendas that influence

the future paths of Al in agricultural production research.

9.1

Technical Challenges and Limitations

Data Quality and Availability: A major obstacle in Al-driven food production research is the
accessibility and reliability of data (Rial, 2024). Al algorithms depend on extensive datasets for
training models and making predictions. However, in the agriculture and food production
industry, the data might be diverse, fragmentary, and of different quality (R. Singh et al., 2021).
To ensure the usefulness and dependability of Al applications in food production research, it is
crucial to tackle problems with data quality, standardization, and interoperability.

Algorithmic Bias and Interpretability: The utilization of Al algorithms in food production
research can unintentionally sustain biases and inequities, resulting in unjust consequences or
inaccurate forecasts. Furthermore, the intricate nature of Al models frequently renders them
challenging to Analyse and elucidate, giving rise to questions around transparency and
accountability. It is crucial to develop methods to reduce algorithmic bias and improve the
ability to understand and explain models in order to ethically and responsibly use Al in food
production research.

Scalability and Generalisation: Although Al models may demonstrate high performance in
controlled laboratory settings or pilot projects, the process of adapting them to real-world
agricultural applications might present substantial difficulties (Wauters et al., 2011). Al
algorithms may be affected by factors such as changes in the environment, variations in
seasons, and variances in different regions, which might affect their performance and capacity
to generalize. It is crucial to create Al solutions that are strong and flexible enough to work in
many agricultural settings and circumstances in order to ensure their widespread use and

effectiveness.
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9.2

9.3

Infrastructure and Resource Constraints: To carry out Al-based solutions in food production
research, one must have access to computational resources, infrastructure, and technical skills.
Nevertheless, numerous small-scale farmers and research organizations in underdeveloped
areas may face a lack of access to these resources, impeding their capacity to successfully
Utilise Al technologies. It is essential to address the digital divide and enhance the ability to
deploy artificial intelligence (Al) in settings with limited resources in order to guarantee fair

access and promote inclusive growth.
Regulatory and Policy Frameworks

Data Privacy and Security: Data privacy, security, and ownership are challenges that arise
while collecting, storing, and analysing agricultural data. The regulatory frameworks that
oversee data privacy and security in Al-driven agricultural production research must strike a
balance between promoting innovation and knowledge sharing while safeguarding individual
rights and interests. To foster confidence and guarantee ethical data practices, it is crucial to set
explicit norms and standards for data governance, consent, and accountability.

Ethical and Socio-economic Implications: The utilization of Al in food production research
presents ethical and socio-economic concerns pertaining to equality, impartiality, and societal
fairness. In order to limit any negative consequences and ensure fair distribution of the benefits
of artificial intelligence (Al) across society, regulatory frameworks need to specifically address
concerns related to algorithmic bias, transparency, and accountability. Furthermore, it is
essential for policymakers to advocate for inclusive and participatory methods in the
development and implementation of Al. This involves actively involving stakeholders from
various backgrounds and viewpoints.

Intellectual Property and Innovation: The advancement and monetization of Al technologies
in food production research give rise to inquiries on intellectual property rights, incentives for
innovation, and the transfer of technology. Regulatory frameworks must to offer unambiguous
instructions on safeguarding intellectual property, licensing agreements, and methods for
transferring technology. This would aid in fostering collaboration and the sharing of knowledge
among researchers, enterprises, and public institutions. Furthermore, it is imperative that rules
are implemented to encourage unrestricted availability of data, methods, and research findings

in order to stimulate innovation and expedite scientific advancement.
Research and Development Priorities

Interdisciplinary Collaboration: To effectively tackle the intricate issues and prospects of Al in
food production research, it is essential to foster interdisciplinary collaboration among
scientists, engineers, policymakers, and stakeholders from academia, industry, and
government. Research funding agencies should give priority to interdisciplinary research
initiatives that integrate expertise from several domains such as agronomy, computer science,
economics, and social sciences in order to address complex agricultural problems

comprehensively.



e  Technology Transfer and Adoption: To expedite the implementation of Al technologies in food
production research, it is necessary to establish a connection between research and practical
application. Research institutions and extension services should give priority to technology
transfer efforts that promote the interchange of knowledge, the development of skills, and the
building of capacity among farmers, researchers, and agricultural practitioners. Additionally,
the implementation of Al-driven solutions in agriculture can be facilitated through the
utilization of public-private partnerships and incentive mechanisms (K et al., 2024). These
initiatives can offer financial backing, technical guidance, and market entry opportunities to
individuals and organizations involved in innovation and entrepreneurship.

e  Capacity Building and Training: Developing human capability and skill in artificial intelligence
(Al) is crucial to guarantee the effective execution and long-term viability of Al-driven research
projects focused on food production. Al education and training options for students,
researchers, and professionals in agriculture and food systems should be given priority by
research organizations, universities, and training programs (Camaréna, 2020). Furthermore,
efforts to build capacity should prioritize the improvement of digital literacy, technical
expertise, and ethical consciousness. This will enable individuals and communities to
effectively Utilise Al for the advancement of sustainable agriculture and food security

(Panigrahi & Ting, 2012).

Effectively addressing the problems and capitalizing on the opportunities presented by Al in food
production research necessitates a collaborative endeavour involving researchers, policymakers,
industry stakeholders, and civil society. To fully leverage the revolutionary capabilities of Al in
transforming food production, enhancing agricultural sustainability, and improving global food
security, it is crucial to tackle technical obstacles and limitations, establish strong regulatory and
policy frameworks, and prioritize research and development efforts. Through interdisciplinary
collaboration, technology transfer, and capacity building, we can shape a future where Al-driven

innovations contribute to equitable, inclusive, and resilient food systems for generations to come.

10. Conclusion

Artificial Intelligence (AI) has a significant and diverse impact on food production research. It has
transformative possibilities to improve efficiency, sustainability, and resilience in food systems
globally. By examining several applications and case studies, it becomes clear that Al-driven
technologies have the capacity to completely transform every stage of the food production process,
spanning from the farm to the consumer's plate. The incorporation of artificial intelligence (Al) in
several aspects of agriculture, such as crop cultivation, animal management, food processing,
distribution, and supply chain management, has resulted in notable progress in terms of productivity,

quality control, resource utilization, and consumer contentment (Sato, 1951).

10.1 Summary of Findings
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The research has highlighted several key findings regarding the effect of Al in food production

research:

e Al applications in crop cultivation, such as precision agriculture and crop monitoring, enable
farmers to optimize inputs, minimize waste, and maximize yields through data-driven decision-
making and predictive analytics (McBratney et al., 2005).

e In livestock management, Al-driven solutions for monitoring and health management,
automated feeding systems, and genetic analysis empower farmers to improve animal welfare,
optimize breeding programs, and enhance productivity (Hyde & Carslake, 2023).

e Al-driven food processing technologies, including quality control and inspection, automation
of production lines, and adaptive process optimization, enable food processors to ensure
product safety, consistency, and efficiency while meeting consumer demand.

e Al-enabled distribution and supply chain management platforms optimize inventory
management, route optimization, and cold chain management, improving logistics efficiency,
reducing costs, and enhancing traceability and transparency throughout the food supply chain

(Dora et al., 2021).
10.2 Implications for Policy and Practice

The results emphasize the significance of establishing regulatory and legislative structures that
encourage responsible implementation of Al in agricultural production research. It is crucial for
policymakers to give priority to projects aimed at tackling data privacy and security issues, reducing
algorithmic bias, and guaranteeing openness and accountability in Al-powered food systems.
Furthermore, it is imperative that policies are in place to promote investments in infrastructure,
enhance capacity building, and allow the transfer of technology. These measures will enable the
extensive implementation of Al technologies by farmers, food producers, and other relevant parties.
Furthermore, it is crucial to foster cooperation among governments, industry stakeholders, and civil
society in order to establish standards, guidelines, and best practices that support the ethical

deployment of Al and provide fair access to Al-driven solutions (Blanchard, 2021).
10.3 Future Prospects and Recommendations

Looking ahead, the future prospects of Al in food production research are promising, with continued
advancements in technology, research, and innovation. To realize the full potential of Al in food

production, several recommendations are proposed:

e Invest in Research and Development: Sustained investment in research and development is
crucial to stimulate innovation and surmount technological obstacles in Al-driven food
production research. Funding agencies, academic institutions, and industry stakeholders should
give priority to research efforts that promote the advancement of Al technology, tackle
significant issues, and investigate novel prospects for implementing Al in food production.

e  Foster Collaboration and Knowledge Sharing: Effective collaboration and knowledge exchange

among researchers, policymakers, industry stakeholders, and civil society are crucial for



expediting progress and optimizing the influence of artificial intelligence (AI) in food
production research. Collaborative research initiatives, workshops, and conferences can foster
interdisciplinary collaboration and encourage the joint development of solutions that tackle the
many demands and goals of stakeholders throughout the food system.

e Promote Ethical Al Deployment: Al deployment plans must incorporate ethical considerations
to guarantee responsible and equitable outcomes (Coff et al., 2008). Policymakers ought to
formulate explicit directives and benchmarks for the ethical design, development, and
implementation of Al in the realm of food production, prioritizing openness, accountability,
fairness, and inclusivity. Furthermore, it is crucial for education and training programs to
enhance understanding of ethical concerns associated with artificial intelligence (AI) and
enable individuals with a vested interest to make well-informed choices regarding the
implementation and utilization of Al

e Support Capacity Building and Technology Transfer: Capacity building and technology
transfer activities are crucial for empowering farmers, food producers, and other stakeholders
to effectively Utilise Al in food production. Training programs, demonstration projects, and
extension services can equip individuals and communities with the necessary information,
skills, and resources to effectively use and customize Al technology according to their unique
circumstances and requirements. Furthermore, the collaboration between public and private
sectors, along with the use of incentive mechanisms, can enhance the transfer of technology

and foster inclusive innovation in research related to food production.

The impact of Artificial Intelligence (Al) on food production research is revolutionary, providing
possibilities to enhance efficiency, sustainability, and adaptability in global food systems. Through
the utilization of artificial intelligence (Al) in various aspects of agriculture such as crop cultivation,
animal management, food processing, distribution, and supply chain management, stakeholders can
efficiently Utilise resources, improve the quality of products, and cater to the changing demands of
consumers and markets. However, harnessing the whole capabilities of Al in food production
research necessitates tackling technical obstacles, formulating regulatory and legislative
frameworks, and giving priority to research and development activities. By working together,
fostering creativity, and ensuring the ethical implementation of artificial intelligence, individuals
involved can influence a future in which Al-powered food systems play a role in promoting fair,

environmentally-friendly, and adaptable food production accessible to everyone.
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INFLUENCE OF INTELLECTUAL CAPITAL ON FINANCIAL
PERFORMANCE OF INDIAN BANKING SECTOR
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Abstract The present study examines the impact of intellectual capital (IC) on the performance of banking
sector. This is based on a sample of twelve banks of India which comprised the CNX Banking index of the
National Stock Exchange during 2022-23. It examines the impact of IC on corporate financial performance.
To measure the IC the Value-Added Intellectual Coefficient (VAIC) and Value Added (VA) are used. The
financial performance is m

easured by return on assets, earnings per share, and return on equity. The values of these three performance
measures are taken from the annual reports of the respective banks. The VAIC and VA are computed using the
standard formula. The banks are ranked based on these two indicators of intellectual capital in descending
order. The Pearson correlation coefficient is used for examining the association between performance
measures. The Pearson correlation coefficient is computed for examining the association between performance
measures and the components of IC also. Among the selected banks, Bank of Baroda and ICICI Bank Itd
appear to be the most IC-efficient banking company. The high performing and low performing banks
significantly differ in terms of average performance as measured by the three financial performance measures.
Thus, intellectual capital significantly affects the financial performance of the selected banks. However, this
is valid for VAICTM only.

Keywords: Intellectual capital, VAIC, Value added, financial performance, Indian Banking companies.

1. Introduction

The performance of banking sector is an important indicator of development of any country (Wan
et. al.,2013). The banks rely on various types of tangible and intangible assets to generate a
sustainable competitive advantage (Salvi et al. 2020, Edvinsson & Malone, 1997).

The intellectual capital is an important form of intangible asset which determines corporate value
(So & Ratnatunga, 2020). The knowledge, skills, experience of staff members and creative
processes, patents, reputation as a brand, and clientele, are all included in its intellectual capital of
an organization.

Increased productivity, enhanced reputation, greater innovation, and improved strategic posture can
all result from effective intellectual capital management. Businesses having advantage of
intellectual capital may have a competitive advantage and generate value for stakeholders (Schiuma,
2011). Over 80% of a company's worth, according to Gupta et al. (2020), comes from intangible
assets like inventions.

There is a paucity of research on t intellectual capital in the context of Indian economy.

This paper examines the relationship between the intellectual capital and the financial performance
of selected Indian banks. Specifically, It examines the impact of IC on corporate financial
performance. The paper is designed as follows. The literature review is presented in section 2 and
section 3 deals with the data and methodology while section 4 is devoted to analyses the findings
of the study. The concluding remarks are presented in section 5.

2. Literature review

As an organizational knowledge cannot be owned or controlled by the firm, intellectual capital is
not considered as an asset as per the definition of asset given by Accounting Standard Committee.
Rather, the expenditures for intellectual capital are considered as expenses. But still the investors
place high value for firms having greater intellectual capital particularly in markets which are
efficient (Firer & Williams, 2003; Riahi-Belkaoui, 2003). Varying descriptions about the IC have
been offered by various researchers. It is defined as capital used to produce asset of high value
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(Klein and Prusak 1994). The value of investments in personnel development, future prospects, and
skill development is known as intellectual property, or IP (Skandia, 1996). Organizations can gain
a competitive advantage by utilizing intangible assets like intellectual property, human capital, and
infrastructure (Brooking, 1996). The net difference between the market worth of a company and its
tangible assets is defined as intellectual capital (Strassmann, 1999). Employees’ personal
knowledge base are represented by staff, and all employee competencies and talents that bring in
money for the company are included in IC (Shahwan and Habib, 2020). In addition to financial
benefit, I1C also takes into account social, economic, and environmental factors (Cuozzo et al.,
2017). Some of them are mentioned in the following table:

An analysis of the above descriptions of IC reveals that it is composed of human capital i.e. HC,
internal or structural capita | i.e. SC-organizational processes and systems, and external or customer
or relational capital i.e. RC-networks and relationships with stakeholders (Mondal & Ghosh, 2021;
Bryl & Fijatkowska, 2020).

3. Components of Intellectual Capital

The three main components of intellectual capital are relational, structural, and human. Each of
these components is a unique intangible asset that adds to the overall value of a company and its
edge over competitors. Human capital is the wisdom, specialization, and abilities that people have
inside an organization. It includes the shared understanding and competencies of managers,
employees, and administrators. Human capital accumulates through formal and informal learning
and is deeply rooted in people's capacities to create solutions, resolve issues, as well as make
decisions. It is employees' skills and expertise.

Since it reflects people's capacity for creativity and intellect, human capital is an essential part of
intellectual capital. It affects a company's capacity for innovation, change adaptation, and successful
strategy execution (Maji & Goswami, 2018). Developing and utilizing organizational human capital
requires investments in talent acquisition, training and development for employees, and the
promotion of a culture of ongoing learning and knowledge exchange (Salvi et al., 2020).

The systems, procedures, infrastructure, and intellectual property rights that underpin an
organization's activities are together referred to as structural capital. It comprises material assets
including databases, software, copyrights, trademarks, patents, and organizational procedures. The
best practices, expertise, and information that have been codified and institutionalized inside an
organization are represented by structural capital. The effective use, transfer, and generation of new
information are all made possible by structural capital. It consists of the systems, rules, practices,
and corporate culture that encourage innovation, teamwork, and the exchange of knowledge.
Creating knowledge management systems, putting in place safeguards for intellectual property, and
cultivating an atmosphere that promotes the generation, preservation, and application of intellectual
assets are all necessary for the effective administration of structural capital (Quintero-Quintero et
al., 2021).

The external connections, networks, and relationships of a business with its stakeholders are
referred to as relational capital. It stands for the value generated from reputation, trust, brand image,
and the standard of connections cultivated over time with a variety of stakeholders (Do et al., 2022).
In order to access resources, information, and market prospects outside of the company's walls,
relational capital is essential. Market share, brand equity, and customer loyalty are all increased by
having strong relationships with customers. Access to complementary resources, experience, and
innovation capabilities is made possible through collaboration with suppliers and other
organizations (Kianto et al., 2017). To improve the competitive position of a firm and create value,
effective relational capital management entails forming strategic alliances, leveraging networks,
and developing and maintaining relationships (Garcia et al., 2018).

The three elements of intellectual capital, namely, human capital, structural capital, and relational
capital interact and support one another to encourage the long-term value creation. To utilise



intangible assets properly with an aim of obtaining competitive edge firms must identify and
manage these components well.

4. Intellectual capital and financial performance

Researchers around the globe have been trying to examine the extent of influence of IC on the
corporate financial performance. Many of them have identified it as the key driver of entrepreneurial
success (Abeysekera and Guthrie, 2005). A brief comparative study showing various other
prominent contributions is made as under:

The intellectual capital plays an important role in improving organization performance through
human capital which is a component of intellectual capital (Hitt et al. 2001, Walker, 2001). The
intellectual capital helps in creating wealth in a business organization (Karp, 2003). It enhances
organizational efficiency, effectiveness, productivity, and innovative ability better than physical
capital and financial capital (Syed, 2005).

Though researchers are not unanimous about the degree of impact of various components of 1C on
firm’s financial performance, as regards the direction of IC’s influence no difference of opinion
could be found. For examining such association, it is necessary to find out the value of IC and its
components. Following part of this section will make a brief review of some of the prominent
valuation models.

5. Valuation model of IC

Researchers have developed various methods of measuring IC and its components. However, the
appropriateness of such methods depends on the purposes for which such value is used (Giuliani,
2009). There are various valuation methods of IC such as Economic Value Added (EVA™),
Market-to-book ratio (M/B ratio), Tobin’s Q Ratio, Calculated Intangible value (CIV), Knowledge
Capital Earnings (KCE) and Financial Method of Intangible Assets Measuring (FIMIAM). These
models differ from one another in many respects like objects, hypothesis, formula etc. (Andriessen,
2004) and such diversity results in diverse values of IC (Sveiby, 2004).

Bontis et al. (2000) found positive effect of relational capital on service sector performance in the
context of Malaysia. (Riahi-Belkauui, 2003) found positive and significant impact of IC on
corporate performance for US multinationals. Similarly, a positive relation between 1C performance
and financial performance has been observed in a study of 500 Taiwanese manufacturers (Goo and
Tseng, 2005). In case of banks, Human Capital Efficiency (HCE) affects the value creation
positively for both domestic and foreign banks as is observed in case of Malaysian banks (Goh
,2005). This is confirmed from a study on Singapore (Tan et al., 2007). Similarly, Mavridis (2005)
found a positive relation between Value Added (VA) and Physical capital in case of commercial
banks. Jian et al (2006) based on the study of the Shanghai Stock Exchange found that VAIC™
affects financial performance significantly. An analysis of the IC performance based on Indian
banks found foreign banks having an advantage of Human Capital Efficiency (HCE) and the public
banks depending highly on physical capital efficiency (Kamath, 2007). Among the different
components of intellectual capita, Human Capital Efficiency (HCE) is found to be more prominent
than the other two forms of capital as shown by a study of Australian banks (Joshi, Cahill and Sidhu,
2010). A study based on 96 listed companies in Athens Stock Exchange showed only Human
Capital Efficiency (HCE) play ed prominent role in determining the performance of companies
(Maditinos et al., 2011). A similar finding is observed in the context of Iranian companies also
where only Human Capital Efficiency (HCE) affects the financial returns of companies significantly
and positively (Ahangar, 2011). Pal and Soriya (2012) using (OLS) regression showed a positive
correlation between I1C and profitability as expressed in terms of ROA. Singla (2020) found that
CEE affects financial performance positively in the real estate and infrastructure sectors.
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Theoretical Framework

This paper analyses the relationship between VAIC and financial performance in the banking sector
in India. VAIC comprises of human capital efficiency, structural capital efficiency, and capital
employed efficiency while the financial performance may be measured by earning per share, return
on equity and return on asset.

Fig 1: Theoretical Framework

HUMAN CAPITAL STRUCTURAL CAPITAL
EFFICIENCY (HCE) CAPITAL EMPLOYED
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A 4
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Empirical Analysis

An empirical study has been conducted to examine the relation between VAICTM and financial
performance of selected commercial banks of India.

Data

Data is based on the performance of twelve banking companies of India. These are included in the
CNX Banking index of NSE. The data for these banks are collected from Annual reports. The names
of these banks are given in Table-1.

Research Methodology

Value Added (VA) and VAIC™ are computed using the following formula as shown in table 1:
Calculate Value Added (VA):



Output is defined as the total income from all products and services sold during the period.

Input is defined as all expenses (except labor, taxation, interest, dividends, depreciation) incurred
by firm.

Value added is the difference between Output and Input.

The three components of firms’ resources, hamely, Capital Employed, Human Capital, and
Structural Capital are defined as follows (Pulic,2000):

Human Capital (HC) comprises of Salaries and Wages and it is considered as an investment in the
form of expenditure on employee.

Capital employed (CA) covers both physical and financial capital).

Structural Capital (SC) is the difference between Value Added and Human Capital

The three components of VAIC are calculated as follows:

Human Capital Efficiency (HCE) is a ratio of VA to HC.

Capital Employed Efficiency (CEE) is ratio of VA to CA.

Structural Capital Efficiency (SCE) is ratio of SC to VA.

VAIC™ = HCE + CEE + SCE

Where: CEE is an indicator of value-added efficiency of capital employed; HCE is an indicator of
value-added efficiency of human capital; and SCE is an indicator of value added efficiency of
structure capital.

The value of three performance measures is taken from the annual reports of the banks. Descriptive
statistics of the variables viz mean, standard deviation, minimum and maximum values are
calculated as shown in in Table 2. The computed value of HCE, SCE, CEE and efficiency of the
banks in terms of the components of VAIC is depicted by a bar chart in figure-1. The correlation
coefficients are computed.

For testing the association between financial performance measures with the 1C efficiency of banks.
These are reported in Table 4.

To examine the impact of IC efficiency measures on financial performance variables t-test is
conducted. The banks are divided in two groups based on their values of VAICTM, namely, high
performer and low performers. Those having VAICTM above mean are categorised as high
performer while those having VAICTM below mean are defined as low performer. The t-test for
the financial performance measures is conducted between the two groups. The VAICTM affects
financial performance measures significantly if the t-value is statistically significant. A similar
exercise undertaken to investigate the relation between VA and financial performance measures.
In order to accomplish the objective of this study i.e.to measure the IC performance of selected
Indian Banks and its impact on their respective financial performance following hypothesis are
tested:

Hla: VAIC™ and financial performance are positively related.

H1b: Value Added (VA) and financial performance are positively related (EPS, ROE and ROI).
Hlc: Human Capital Efficiency (HCE), Structural Capital Efficiency (SCE) and Capital Employed
Efficiency (CEE) are positively related with financial performance.

6. RESULTS AND INTERPRRETATION

All selected indicators of financial performance of banks along with the calculated efficiency
indicators and value addition are reported in Table-1. The banks have been ranked is descending
order based on VA and VAIC™, The ranking is reported in Table 2.
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Table shows descriptive statistics. The average of VAIC is 2.1. The VAIC i.e. value added of
intellectual capital comprises of three components, namely, capital employed efficiency, human
capital efficiency and structural capital efficiency. The average value and standard deviation
ofhuman employed efficiency are 0.3 and1.2 respectively. The ROE which shows management
power in obtaining earnings according to resources which have from equity has an average value
of 13.1. The Average of ROA is 1.5. It shows management power in gaining income from assets
presenting firm Average of EPS is 42.2

Table 1: Calculation of different performance measures

ROE(%) ROA(%) OPERATIN OPERATIN VALUE AD/ HCE CEE SCE VAIC
AU Small F 15.4 18 21.9 5459 3440 2019 1.126046 0.18393 0.111937 1.421912
HDFC Ban} 17.4 2.07 79.3 204666.1 158517.4 46148.7 2.305493 0.159443 0.566253 3.031189
ICICI Bank ~ 17.28 2.16 4579 82012 32873 49139 4.074544 0.244819 0.754574 5.073936
Axis Bank | 8.47 0.8 71.37 59447 27398 32049 3.643174 0.256406 0.725514 4.625094
Bandhan B 11.8 1.6 13.62 1837.325 1617.861 219.4638 0.808317 0.112062 -0.23714 0.683241
Bank Of B:  18.34 1.03  27.28 51381.58 24518.31 26863.27 2.011829 2.73493 0.50294 5.249699
IDFC First | 0.75 1.13 3.98 27195.09 24710.16 2484.929 0.580862 0.096276 -0.72158 -0.04444
IndusindB  15.26 1.9  95.32 4453.428 3714.457 738.9711 2.438446 0.135399 0.589903 3.163748
Punjab Na 3.94 0.18 2.28 9728.664 9477.944 250.7205 0.169291 0.025108 -4.90698 -4.71258
State Bank  19.43 0.96  56.29 36871.87 31848.62 5023.245 0.876782 0.015333 -0.14053 0.751581
FederalBa  15.02 1.28 1427 9562.16 4767.76  4794.4 1.964722 0.020448 0.491022 2.476191
Kotak Mat  14.36 2.62 75 28634.97 13786.99 14847.98 2.689929 0.132271 0.628243 3.450444
Table 2: Descriptive statistics of the study variables

Mean Standard C Minimum Maximum
ROE(%) 13.12083 5.86413 0.75 19.43
ROA(%) 1.460833 0.686671 0.18 2.62
EPS 42.2 32.50491 2.28 95.32

OPERATING INCOME(CR)
OPERATING EXPENSES(CR)
VALUE ADDED

HCE

CEE

SCE

VAIC

Table 3: Ranking based on VAIC™ and VA
Banking Companies

AU Small Finance Bank Ltd
HDFC Bank Ltd.

ICICI Bank Ltd

Axis Bank Ltd.

Bandhan Bank Ltd

Bank Of Baroda

IDFC First Bank Ltd
Indusind Bank Ltd
Punjab National Bank
State Bank of India
Federal Bank Ltd

Kotak Mahindra Bank Ltd

43437.43 56652.55
28055.88 42715.16
15381.56 18423.31
1.890786 1.222313
0.343035 0.757486
-0.13632 1.570111
2.097501 2.769967

VAIC VAIC™

(Ranking)
1.42 8
3.03 6
5.07 2
4.63 3
0.68 10
5.25 1
-0.04 11
3.16 5
-4.71 12
0.75 9
2.48 7

3.45 4

1837.325 204666.1
1617.861 158517.4

219.4638

49139

0.169291 4.074544
0.015333 2.73493
-4.90698 0.754574
-4.71258 5.249699

VA VA

(crores) (Ranking)
2019 9
46148.7 2
49139 1
32049 3
219.4638 12
26863.27 4
2484.929 8
738.9711 10
250.7205 11
5023.245 6
4794.4 7
14847.98 5
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The performance of the banks in terms of the components of VAIC™, namely, HCE, SCE and CEE
is shown in figure 1. The diagrammatic presentation depicts that HCE is positive for all banks. All
the selected banks show positive CEE. However, SCE is found to be negative to a considerable
extent in three incidences.

Fig 2: Performance using Components of VAIC
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HCE ranges between 4.075 (ICICI) and 0.169 (PNB). Similarly, while SCE ranges between 0.755
(ICICI) and -4.907 (PNB). CEE varies between a high value of 2.735 (BOB) and a low value of -
0.112 (BB). Among the selected banks, Bandhan Bank Ltd (BB) appears to have performed very
badly in terms of CEE. Whereas in terms of SCE and HCE, Punjab National Bank (PNB) performs
worst.

Another important thing to note is that among the selected banks, ICICI bank has performed
consistently well in terms of all components of IC efficiency. Bank of Baroda (BOB), however,
appears to have performed consistently well in terms of CCE. It may be recalled that the BOB bank
has occupied the first position in terms of VAIC. Thus, BOB’s top position in respect of VAIC has
been made possible by the very high degree of CEE compared to all other banks. Also, it may be
noted that except the rank | in terms of VAIC™, the subsequent three ranks have been greatly
influenced by the ranks as per HCE and SCE values. This may be considered valid evidence of the
role of human capital efficiency and structural capital efficiency on the financial performance of
the firm. However, CSE components don’t have such a significant contribution to the corporate
financial performance

Based on VAIC™, Bank of Baroda (VAIC™ =5.25) appears to be the most efficient bank which is
followed by ICICI Bank Ltd (VAIC™ =5.07) and Axis Bank Ltd. (VAIC™ =4.63). The least
efficient banking company is Punjab National Bank (VAIC™ =-4.71). While in terms of VAIC™
Bank of Baroda (BOB) claims to be the most efficient banking company in India whereas on the
guantum of value creation (VA) during the study period, ICICI Bank Ltd is seen to occupy the
second rank, though in terms of VAIC ™ it gets the first position. A cursory look into table 2 reveals
that the private sector banks, on the whole, have performed better than their counter parts in the
public sector.
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Table 4. Efficiency in terms of the components of VAIC™
Figures in the parenthesis indicate ranks.

HCE CEE SCE
AU Bank Ltd 1.126046 0.18393 0.111937
HDFC Bank Ltd. 2.305493 0.159443 0.566253
ICICI Bank Ltd 4.074544 0.244819 0.754574
Axis Bank Ltd. 3.643174 0.256406 0.725514
Bandhan Bank 0.808317 0.112062 -0.23714
Bank Of Baroda 2.011829 2.73493 0.50294
IDFC 0.580862 0.096276 -0.72158
Indusind Bank Ltd 2.438446 0.135399 0.589903
Punjab National Bank 0.169291 0.025108 -4.90698
State Bank of India 0.876782 0.015333 -0.14053
Federal Bank Ltd 1.964722 0.020448 0.491022
Kotak Mahindra 2.689929 0.132271 0.628243

The two criteria—namely VAIC ™ and VA rank the banks almost in similar way. This attempt
identifies Bandhan Bank Ltd as the least efficient bank on the basis of VA. However, as a criterion
VAIC ™ should be considered as better as rather than counting on the quantum of value addition
during a period it takes into account the efficiency of banks in relative terms. Moreover, all
components of value creating resources of an enterprise have been considered. Hence, it may be
considered as more scientific and therefore, more reliable.

Table 5 tries to explore whether VA, VAIC™, HCE, SCE and CEE have positive association with
financial performance of banking companies or not. It is seen that VA and VAIC™ have positive
association with all factors. There is a significant association between VAIC™ and ROE. However,
no such significant association is found in case VA. Among the components of VAIC™, SCE is
significantly associated with ROE and ROA while HCE is significantly associated with EPS only.

Table -5: Correlation

roe

roe 1
roa 0.4888 1
eps 0.4678  0.5069 1
operatingi~r 0.2979 0.2715 0.4292 1
operatinge™r 0.2408 0.2255 0.3902 0.97 1
valueadded 0.3577 0.3122 0.4151 0.8261 0.6643 1
0.3933 0.484  0.6347  0.4007 0.2041  0.7589 1
0.2892 -0.1541 -0.0989  0.0821 -0.0047 0.2635  0.1078 1
0.6061  0.6469 0.538 0.2773  0.1865 0.4203 0.6533  0.1788 1

0.596 0.538 0.5565 0.3558 0.1935 0.6454 0.8415 0.423 0.9042 1

roa eps oper~ecr oper~scr valuea~d hce cee sce vaic

hce
cee
sce

vaic

Table 6 shows the result of t-test for ROA, ROE and EPS to analyse the impact of IC efficiency
measures on financial performance. The table shows the average value of high scoring, low scoring
groups and combined groups. The difference in average value and the corresponding t-value along
with its significance level is also given. The t-value is statistically significant within 5% for EPS
and within 10% for ROE and ROA. This implies that the high scoring and low scoring banks
significantly differ in terms of average performance as measured by the three financial performance
measures. Thus, the intellectual capital as measured by the VAIC™ significantly affects the
financial performance of the selected banks. However, no such significant relationship observed in
the case of value added as shown in Table 7.



Table 6: T-test for VAIC™

Groups ROE ROA EPS
Group 1 (High Scoring) 15.16 1.69 58.33
Group 2 (Low Scoring) 10.26 1.13 19.61
Combined 13.12 1.46 42.2
Difference 4.9 0.56 38.72
t-value 1.51** 1.46** 2.46*

* Implies significant within 5% while ** denotes significant within 10%

Table 7: T-test for Value Added
Groups ROE ROA EPS
Group 1 (High Scoring) 15.37 151 55.93
Group 2 (Low Scoring) 11.99 1.43 35.33
Combined 13.12 1.46 42.2
Difference 3.38 0.08 26.6
t-value 0.94 0.18 1.04

7. Conclusion

This study examines the impact of intellectual capital (IC) on financial performance of firms. It
examines the impact of I1C represented by the Value-Added Intellectual Coefficient (VAIC) and the
Value Added (VA) on financial performance of selected banks as measured by return on assets,
earnings per share, and return on equity.

The analysis shows that VA and VAIC™ have positive relation with all factors. VAIC™ is
significantly related with ROE. However, no such significant relation is found in case of VA.
Following Pulic & Bornemann (1999), IC efficiency has been disaggregated into three components
namely, capital employed efficiency, human capital efficiency and structural capital
efficiency. Return of assets (ROA), return of equity (ROE) and earnings per share (EPS) are used
as indicators of financial performance. Higher investment in efficient human resources improves
Human Capital Efficiency (HCE), thereby, improving financial performance. Similarly, higher
investment in structural and physical capital also improves financial performance of banks. Results
shows that SCE is significantly related with ROE and ROA while HCE is significantly related with
EPS only. However, CEE doesn’t have such an association. Thus, improvement in structural capital
efficiency increases ROE and ROA while human capital efficiency improves EPS.

Among the selected banks, Bank of Baroda and ICICI Bank Itd appears to be the most IC-efficient
banking company in India measured in terms of VAIC™ and Value Added respectively. The
analysis shows that the high performing and low performing banks significantly differ in terms of
average performance as measured by the three financial performance measures. This indicates that
the intellectual capital significantly affects the financial performance of the selected banks.
However, this is valid for VAIC™ only.
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Abstract: An enormous transformation is about to occur in modern hospitals. They are currently investigating
how they may digitally revolutionize their total patient involvement and healthcare practices. This paper
explores in detail how hospital departments in the India’s might use their current IT practices that is, IT
ambidexterity while also strategically exploring new IT resources and practices to achieve digital
transformation. In particular, we look into how IT ambidexterity influences patient agility that is, the capacity
to recognize and address patients' needs at the departmental level. In this study, we create a theoretical model
with related assumptions using the dynamic capability perspective as our theoretical lens, and we evaluate the
model using cross-sectional survey data from ninety clinical hospital departments in the India’s. For our
investigations, we employ fuzzy-set qualitative comparative analysis (QCA) and Partial least squares (PLS)
structural equation modelling (SEM). The results of this study demonstrate how IT ambidexterity enhances
patient agility and lays the groundwork for achieving excellent patient care and market performance. The
results of this study further demonstrate that, after the QCA analyses, IT ambidexterity is present in every
configuration, highlighting the critical importance of a dual strategic approach to IT operations. The study's
findings provide light on how to improve clinical practice and promote patient agility while supporting the
theoretical model and the later created IT-driven patient agility framework.

Keywords: Innovation, healthcare, transformation, hospitals, structural equation modelling (SEM).

1. Introduction

In the ever-evolving landscape of modern healthcare, an extraordinary transformation looms on the
horizon. Hospitals, the bastions of healing and care, are on the brink of a digital revolution. In figure
1 transformation isn't merely a futuristic concept but a pressing reality as institutions worldwide
grapple with the complexities of delivering high-quality patient care amidst rapidly advancing
technology [1]. At the forefront of this revolution are hospitals in the India’s, strategically exploring
the integration of information technology (IT) to revolutionize patient involvement and healthcare
practices. The journey toward digital transformation in healthcare is multifaceted and dynamic,
encompassing a myriad of technological innovations, organizational strategies, and patient-
centric initiatives. Central to this transformation is the concept of IT ambidexterity — the ability of
organizations to effectively balance the exploitation of existing IT resources with the exploration of
new technologies and practices. This delicate balance is crucial for hospitals seeking to harness the
full potential of IT to enhance patient care while maintaining operational efficiency. Against this
backdrop, our paper embarks on a comprehensive exploration of the intricate relationship between
IT ambidexterity and patient agility within hospital departments in the India’s. Patient agility,
defined as the capacity of hospital departments to swiftly recognize and address patients' needs, lies
at the heart of our inquiry. By examining how IT ambidexterity influences patient agility, we aim
to uncover key insights into the transformative potential of digital technologies in healthcare

delivery [2].
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Grounded in the dynamic capability perspective, our theoretical framework provides a lens through
which to analyze the complex dynamics at play in hospital IT environments. We posit that IT
ambidexterity serves as a catalyst for organizational agility, enabling hospital departments to adapt
to changing patient needs and market dynamics with speed and precision. Through strategic
exploration and exploitation of IT resources, hospitals can position themselves at the forefront of
innovation, driving improvements in patient care and market performance [3]. To empirically
validate our theoretical model, we leverage cross- sectional survey data collected from ninety

clinical hospital departments across the India’s.

Employing a combination of fuzzy-set qualitative comparative analysis (QCA) and Partial Least
Squares (PLS) structural equation modelling (SEM), we delve deep into the intricate interplay
between IT ambidexterity and patient agility. These analytical techniques allow us to identify the
underlying configurations and relationships that shape the digital transformation journey within
hospital settings. Our findings underscore the critical role of IT ambidexterity in enhancing patient
agility and driving organizational excellence in healthcare delivery [4]. By embracing a dual
strategic approach to IT operations, hospitals can navigate the complexities of digital transformation
with confidence, positioning themselves as agile, patient-cantered institutions. Importantly, our
analysis reveals that IT ambidexterity is not merely a desirable trait but a fundamental prerequisite
for success in the digital age of healthcare [5].

Furthermore, our research contributes to the development of an IT-driven patient agility framework,

offering practical insights and recommendations for hospital administrators and IT leaders.



By fostering a culture of innovation and adaptability, hospitals can harness the full potential of IT
to deliver exceptional patient care while achieving sustainable market performance. In conclusion,
our study sheds light on the transformative potential of IT ambidexterity in modern hospitals, with
a particular focus on the India’s. As healthcare institutions navigate the complexities of digital
transformation, they must prioritize patient agility and organizational resilience. By embracing IT
ambidexterity and leveraging the power of digital technologies, hospitals can chart a course toward
unparalleled excellence in patient care and market performance, ensuring a brighter future for
healthcare delivery in the digital age [6].

2. Research Obijectives

e To investigates the relationship between IT ambidexterity and patient agility within hospital

departments in the India’s.

e To explore how existing IT practices, coupled with strategic exploration of new IT
resources, contribute to digital transformation in healthcare.

e To empirically validate a theoretical model that elucidates the impact of IT
ambidexterity on patient agility using survey data from clinical hospital departments.

® To analyzes the synergistic effects of IT ambidexterity and patient agility on clinical practice
and market performance

e To contribute to the development of an IT-driven patient agility framework, providing practical
insights for improving healthcare delivery and promoting patient-cantered care.

3. Proposed Methodology

In this study, we adopt a mixed-methods research approach to explore the relationship between IT
ambidexterity and patient agility within hospital departments in the India’s. This methodology
allows for a comprehensive investigation of the complex dynamics surrounding digital
transformation in healthcare. For quantitative analysis, we will collect cross-sectional survey data
from ninety clinical hospital departments across the India’s. The survey instrument will be carefully
designed to capture information on IT practices, patient agility metrics, and organizational
performance indicators. Our key variables include IT ambidexterity, conceptualized as a
combination of exploitation (utilization of existing IT resources) and exploration (strategic
exploration of new IT resources), and patient agility, measured by the department's ability to swiftly
recognize and address patient needs. We will also account for control variables such as hospital
size, departmental structure, and IT infrastructure to mitigate potential confounding effects.
Qualitative insights will be gathered through semi-structured interviews with key stakeholders,
including hospital administrators and IT leaders [6]. These interviews will provide in-depth
perspectives on the implementation of IT ambidexterity strategies within hospital settings, shedding

light on the challenges, opportunities, and implications for patient care. Thematic analysis will be
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employed to identify recurring themes and patterns in the interview data, enriching our
understanding of the lived experiences of healthcare professionals navigating digital transformation.
Quantitative analysis will involve the application of two analytical techniques: Fuzzy-set
Qualitative Comparative Analysis (QCA) and Partial Least Squares (PLS) Structural Equation
Modelling (SEM). QCA will help identify the configurations of IT ambidexterity that lead to high
levels of patient agility, offering insights into the nuanced interplay between different combinations
of IT practices and patient outcomes. PLS-SEM, on the other hand, will enable us to test the
hypothesized relationships between IT ambidexterity, patient agility, and organizational
performance, providing statistical validation of our theoretical model [7].

Ethical considerations are paramount throughout the research process. Informed consent will be
obtained from all survey respondents and interview participants, ensuring their voluntary
participation and understanding of the study's objectives. Confidentiality and anonymity will be
maintained to safeguard the privacy of participants and the confidentiality of their responses. While
this study holds promise for advancing our understanding of digital transformation in healthcare, it
is essential to acknowledge its limitations. The cross-sectional nature of the data may constrain our
ability to establish causal relationships between variables, and the generalizability of results may
be limited to the context of the Dutch healthcare system [8].

In wrapping up, this mixed-methods research approach aims to bridge theory and practice in
healthcare digital transformation. By integrating quantitative and qualitative methodologies, the
study seeks to uncover insights that can inform strategies for optimizing IT practices and enhancing

patient-cantered care in hospital settings.

4. Gain of the Research & Discussion

The culmination of our research endeavour yielded a wealth of insights into the intricate relationship
between IT ambidexterity and patient agility within hospital departments in the India’s. Through a
meticulous blend of quantitative analysis and qualitative inquiry, we uncovered significant findings
that underscore the transformative potential of IT ambidexterity in shaping the landscape of
healthcare delivery. Quantitative analysis served as the cornerstone of our investigation, revealing
compelling evidence of a strong positive correlation between IT ambidexterity and patient agility.
Department that effectively balanced the exploitation of existing IT resources with strategic
exploration of new technologies demonstrated higher levels of patient agility, as evidenced by their
ability to swiftly recognize and address patient needs. This finding highlights the pivotal role of IT
ambidexterity in fostering organizational agility and responsiveness, key attributes in delivering
patient-cantered care in today's dynamic healthcare environment. Moreover, the results of Partial
Least Squares (PLS) Structural Equation Modelling (SEM) provided statistical validation of the
hypothesized relationships between 1T ambidexterity, patient agility, and organizational
performance [9]. Hospitals exhibiting higher levels of IT ambidexterity consistently demonstrated
superior organizational performance metrics, including improved patient outcomes and operational

efficiency. These findings underscore the holistic impact of IT ambidexterity on the overall



functioning of hospital departments, transcending traditional silos to drive excellence across
multiple dimensions of healthcare delivery. Complementing our quantitative findings, Fuzzy-set
Qualitative Comparative Analysis (QCA) offered nuanced insights into the configurations
of IT ambidexterity

associated with high levels of patient agility. While there was no single optimal configuration,
certain combinations of IT practices emerged as key drivers of enhanced patient agility.
Departments that placed a strong emphasis on both exploiting existing IT resources and exploring
new technologies consistently outperformed their counterparts in terms of patient responsiveness
and adaptability. This finding underscores the importance of a balanced and integrated approach
to IT management, wherein organizations leverage the full spectrum of IT capabilities to meet the
evolving needs of patients and stakeholders [10].

Qualitative insights gleaned from semi-structured interviews provided invaluable context and depth
to our quantitative findings. Hospital administrators and IT leaders shared firsthand accounts of the
challenges and opportunities associated with implementing IT ambidexterity strategies within
hospital settings. They emphasized the critical role of leadership support, organizational culture,
and employee training in driving successful digital transformation initiatives. Additionally, they
highlighted the need for ongoing investment in IT infrastructure and technology-enabled processes
to sustain and enhance patient-cantered care delivery. In summary, the results of our study offer
compelling evidence of the transformative potential of IT ambidexterity in modern healthcare. By
strategically balancing the exploitation and exploration of IT resources, hospitals can cultivate
agility and responsiveness to patient needs while achieving sustained excellence in healthcare
delivery. These findings have significant implications for healthcare practitioners, policymakers,
and researchers, providing actionable insights for optimizing IT strategies and fostering a culture of
innovation and adaptability within hospital settings. Furthermore, our research contributes to the
broader discourse on digital transformation in healthcare, offering a nuanced understanding of the
factors driving success in this rapidly evolving landscape. By bridging theory and practice, our
findings pave the way for continued advancements in healthcare delivery, ultimately enhancing the

quality, efficiency, and accessibility of patient care in the India’s and beyond [11].

The intricate interplay between IT ambidexterity and patient agility, as uncovered in our study,
resonates with profound implications for the future trajectory of healthcare delivery, particularly
within the landscape of hospital departments in the Netherlands. This discussion aims to unravel the
multifaceted dimensions of our findings, elucidating their implications for patient-centric care,
organizational efficacy, theoretical paradigms, and pragmatic applications. Primarily, our research
underscores the pivotal role of IT ambidexterity in cultivating patient-cantered care paradigms. In
an epoch increasingly characterized by heightened patient engagement and empowerment,
hospitals stand compelled to harness IT resources with adeptness to swiftly adapt to the evolving
exigencies and predilections of patients. By orchestrating a harmonious equilibrium between the
exploitation of existing IT infrastructure and the exploration of nascent technological frontiers,

hospital departments stand poised to elevate patient agility. This elevation manifests through the
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facilitation of seamless communication channels, bespoke care delivery modalities, and
participative decision-making frameworks. For instance, the seamless integration of electronic
health record systems furnishes healthcare practitioners with instantaneous access to comprehensive
patient profiles, thereby empowering informed clinical deliberations and fostering enhanced care
coordination across multifaceted interdisciplinary domains. Furthermore, our findings reverberate
beyond the precincts of patient care to underscore the overarching ramifications of IT ambidexterity
on organizational performance within healthcare enclaves. Institutions endowed with a higher
echelon of IT ambidexterity not only manifest heightened levels of patient agility but also exhibit a
nuanced spectrum of operational efficiencies and fiscal sustainability. Through the astute
optimization of IT resources, hospital departments engender streamlined workflows, mitigate
administrative encumbrances, and judiciously allocate resources, ultimately ameliorating the
quality and cost-effectiveness nexus of patient care dissemination. Concurrently, the embracement
of IT ambidexterity galvanizes a culture of innovation and adaptability within organizational
cohorts, engendering a proactive stance vis-a-vis dynamic market vicissitudes, regulatory mandates,

and technological disruptions [12].

However, amidst the laudable prospects that IT ambidexterity proffers, our qualitative insights
uncover the formidable hurdles that impede its seamless assimilation within hospital bastions.
Perceptible antipathy towards change, entrenched legacy IT architectures, and paucities in resource
endowment emerge as formidable obstacles to the fruition of efficacious digital transformation
endeavours within healthcare precincts. The surmounting of these hurdles necessitates the
orchestration of resolute leadership, the fortification of a transformative organizational ethos, and
the judicious investment in IT infrastructural refurbishments and human capital augmentation.
Collaboratively, hospital administrators and IT custodians must spearhead a paradigmatic shift,
engendering an environment conducive to innovation, empowerment of frontline personnel, and the
cultivation of a perpetual ethos of experiential learning and advancement [13]. Theoretically, our
study stands at the confluence of dynamic capabilities and organizational agility paradigms within
the healthcare milieu. By delineating IT ambidexterity as a quintessential dynamic capability, we
proffer novel insights into the mechanisms whereby hospital departments navigate and thrive amidst
the labyrinthine vicissitudes of a progressively intricate and dynamic landscape. Our elucidations
transcend the traditional confines of industrial application, positing the relevance and pertinence of
IT ambidexterity within the realms of healthcare delivery. Practically, our research bequeaths a
repository of actionable insights to healthcare cognoscenti, policymakers, and scholars alike. The
embracement of IT ambidexterity emerges as a lodestar guiding hospital departments towards the
vanguard of patient-centric care, operational efficacy, and organizational resilience. However, the
attainment of this zenith necessitates a concerted orchestration of multifaceted endeavours
encompassing visionary leadership, a transformative organizational milieu, and relentless
investments in IT infrastructure and human capital. As healthcare metamorphoses amidst the digital
maelstrom, the imperatives for IT ambidexterity shall burgeon, necessitating an ongoing march
towards innovation and enlightenment within this pivotal sphere. In summation, our study unveils

the transformative potential of IT ambidexterity within contemporary healthcare domains. By



judiciously harnessing IT resources, hospital departments can effectuate ascendancy towards
patient- centric care paradigms, operational efficacy, and organizational prowess [14]. Nonetheless,
this ascendancy mandates an indomitable resolve, astute navigation of challenges, and a steadfast
commitment to the cultivation of a perpetually progressive organizational ethos. In a landscape
perpetually in flux, the exigency for IT ambidexterity shall persist as an indelible imperative,
beckoning forth a continuous odyssey towards enlightenment and excellence in healthcare delivery
[15].

5. Conclusion

The denouement of our inquiry into the symbiotic relationship between IT ambidexterity and patient
agility within the confines of Dutch hospital departments heralds a veritable renaissance in
contemporary healthcare discourse. Through a nuanced tapestry of quantitative analysis, qualitative
introspection, and theoretical elaboration, our elucidations weave a mosaic of insights that resonate
far beyond the confines of conventional paradigms. As we draw the curtains on our scholarly
expedition, it becomes abundantly clear that the crucible of digital transformation within healthcare
stands poised for an epochal metamorphosis. The salient revelation that IT ambidexterity stands as
the linchpin in the edifice of patient- cantered care heralds a seismic shift in the ontological
underpinnings of healthcare delivery. The synthesis of exploitation and exploration within IT
ecosystems, as encapsulated by our theoretical framework, emerges as a veritable Rubicon for

hospital departments navigating the churning tides of technological innovation.

Moreover, the empirical substantiation of our theoretical conjectures through quantitative
methodologies, accentuated by the qualitative tapestry of insights gleaned from stakeholder
interviews, elevates our discourse beyond the realm of theoretical abstraction. Indeed, the resonant
symphony of statistical validation and experiential elucidation reverberates across the hallowed
corridors of academia and practice alike, invigorating discourse and fostering a veritable
renaissance in healthcare praxis. Conclusively, as we traverse the hinterlands of this scholarly
odyssey, we are imbued with a newfound sense of purpose and enlightenment. The clarion call for
IT ambidexterity reverberates as an indomitable imperative, beckoning forth a cadre of visionary
leaders and intrepid practitioners to chart a course towards enlightenment and excellence in
healthcare delivery. As the sands of time unfurl and the horizons of possibility expand our clarion
call echoes forth, resonating across the annals of history as a testament to the transformative

potential of IT ambidexterity in the hallowed precincts of modern healthcare delivery.
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