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Abstract

Artificial Intelligence (A1) is now recognised as a transformative technology that can bring about improvements
in productivity, delivery of services to the public and socio-economic development especially in geographically
diverse and rural areas. This study focuses on the sectoral potential and challenges, and policy requirements for
the Al adoption in Himachal Pradesh in four key sectors: agriculture, healthcare, education, and tourism. A
multiple case study approach was adopted with twelve in-depth cases (three per sector) of stakeholders with
direct experience of Al tools. Qualitative data was analysed using NVivo, through thematic coding and inter-
sectoral comparison. Findings indicate that Al is broadly seen as a technology that enables support and offers
technological options for the future, improving decision-making, efficiency of operation, accessibility and rural
outreach. The education industry shows you relatively higher levels of Al integration especially in academic
productivity and facilitating research while agriculture, healthcare and tourism are in the exploration or initial
stages of adoption. Across sectors, major barriers exist, including the lack of digital infrastructure, affordability,
digital literacy, privacy and ethical issues, lack of trust, and regulatory uncertainties. The findings imply that
resistance to Al is very limited; instead, structural and institutional certain limitations that limit its effective
diffusion. The exclusionary Al approach and barriers to inclusion in Himachal Pradesh Based on the study, it
can be concluded that to implement Al in a manner that is inclusive and balanced, it will require policy
frameworks specific to different sectors, infrastructure strengthening, affordability measures, capacity building,
and robust governance mechanisms. Addressing these constraints can make Al a catalyst for sustainable
development in hilly and rural areas.

Keywords: Artificial Intelligence, Sectoral Adoption, Digital Infrastructure, Rural Development, Thematic
Analysis, NVivo, Policy Interventions, Inclusive Innovation

Artificial Intelligence (Al) has experienced a certain speedy evolution and is now being regarded as a
transformative technology that shapes the economic systems, government structure and productivity of the
sector. Advancements in machine learning, data analytics, and cloud computing have made the deployment of
Al in various sectors of the industry, agriculture, healthcare, tourism, and education possible. In India, national
policy frameworks have placed Al as an enabler of inclusive growth, especially with regard to improving the
delivery of public services and solving developmental challenges. Himachal Pradesh provides a unique context
for Al adoption. The state's economy is heavily dependent on hill agriculture (mainly apple growing and small-
holding) and seasonal tourism and geographically scattered health care facilities.

The mountainous nature and remote settlements both create demands and opportunities for
implementing Al-driven solutions, ranging from precision agriculture, planning of climate-responsive crops, a
remote healthcare solution using Al-enabled telemedicine platforms, and intelligent tourism management
solutions. Nonetheless, there are structural constraints which make implementation difficult. Limited and poor
digital infrastructure in remote places, erratic supply of electricity, fragmented holdings of land and uneven
levels of digital literacy impede large-scale deployment of AI. Concerns about data privacy, institutional
capacity and interoperability against existing government platforms also affect adoption. These challenges
highlight the need to have some form of technological readiness that is accompanied by supporting governance,
infrastructure development and capacity building for successful integration of Al. Existing literature on Al for
development does stress the importance of such technological innovation in line with local socio- economic
realities to avoid exacerbating inequalities. In parallel, falling technology costs, cloud GHz and basic software,
and increasing digits are reducing the barriers of entry for the sub-national governments. Early pilot initiatives
have been set up in different parts of India and these have shown improvement in agricultural monitoring,
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healthcare referral process and also in digital service efficiency showing the real potential when Al is
implemented in a contextually sensitive manner. Given these dynamics Himachal Pradesh is a critical case for
studying sector-wise experiences, barriers and future support needs of integration of Al. A proper grasp of all
these dimensions is essential to ensure that Al adoption helps in promoting sustainable and inclusive
development and regional balance in the state.

II. REVIEW OF LITERATURE

Brynjolfsson McAfee (2014) examined the economic revolution brought on by digital technologies and Al.
Through conceptual economic analysis, they found that Al makes a significant contribution to improving
productivity and innovation while at the same time increasing the risks of job displacement and inequality. One
of the things that was identified in the study was institutional readiness, reskilling, and policy safeguards as
critical determinants. It concluded that it is necessary to support the technological growth through adaptive
governance in order to ensure inclusive development.
Weiller& Brown (2017) Policy-mapping methods for measuring the contribution of Al for the United Nations
Sustainable Development Goals (SDGs). Their results showed the improvement of service delivery, monitoring
and resource optimisation, for example in healthcare and education, with the help of AI. However, the issue of
data quality and equitable access was still a big concern. The authors concluded that sound governance
mechanisms must be in place in order to ensure inclusive Al deployment.
Binns (2018) examined the ethical implications of Al by conducting normative analysis. The study highlighted
issues in terms of privacy, algorithmic bias, accountability and the public trust. It concluded that transparency,
fairness and regulatory oversight are fundamental for responsible Al integration, especially in socially sensitive
environments. Yu et al., 2018, reviewed the application of Al in healthcare, from rule-based algorithms to deep
learning models. The study saw great potential in medical imaging, diagnostics and robotic surgery.
Nevertheless, challenges associated with data quality and interpretability and regulatory approval were
highlighted. The authors concluded that technical and institutional preparedness are required for clinical
integration.
Kshetri (2020) used comparative policy analysis to study Al adoption in developing countries. The findings
showed that Al is making gains in productivity and efficiency of services in agriculture and healthcare but faced
by poor infrastructure, inadequate data ecosystems and gaps in governance. Government support and digital
infrastructure were the identified key enabler factors.
Tomasev et al (2020) examined Al for social good via interdisciplinary review. Applications in the areas of
healthcare, disaster response and environmental management were identified. However, the issues of scalability,
transparency and accountability remained. The study concluded that cross-sectoral collaboration and ethical
alignment are key requirements for sustainable Al deployment.
Huang & Li (2020) AI documentary analysis of smart agriculture applications. Their findings showed
improvements of crop monitoring, predictive analytics and precision farming. Connectivity, farmer training and
access to real time data was pinpointed as key to successful implementation.
Huang et al. (2021) reviewed the use of Al in education such as adaptive learning systems and intelligent
tutoring platforms. The study did find improvements in terms of personalised instruction and administrative
efficiency, but there were concerns around the digital divide, ethical risks and educator preparedness.
Literature Gap

Existing scholarly work focuses on the potentially transformative power of Al and underscores issues
ethically, infrastructurally and in terms of governance. However, there is little empirical research of
understanding sector-specific experiences of artificial intelligence of geographically fragile hilly states like
Himachal Pradesh. This research fills that gap by examining how adoption has actually been undertaken, the
barriers and the ways it could be supported in the future, and this in areas of agriculture, healthcare, education
and tourism.

IHI. METHODOLOGY

The present investigation adopted the multiple case study design for investigating the prospective
potential, attendant challenges and policy requisites of integration of Artificial Intelligence, (AI) within
Himachal Pradesh.

A qualitative methodological approach was considered appropriate to obtain in-depth knowledge from
stakeholders with direct experience of Al tools. A total of 12 participants of the case were selected using
purposive sampling which consisted of three participants from each of four sectors: agriculture, healthcare,
education, and tourism. Participants were selected based on their exposure to practical use of Al-enabled tools
and systems.

The equal distribution among different sectors made it possible to do a comparative analysis in
different socio - economic contexts. Primary data were gathered using semi-structured in-depth interviews
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following three guiding themes: (i) experience and future potential of Al, (ii) challenges in adoption and
scalability and (iii) policy suggestions for sustainable integration.
The interviews were transcribed and analysed systematically using NVivo software. Thematic analysis was
undertaken using open and axial coding, which was carried out to identify recurring patterns and cross-sectoral
themes. NVivo tools such as Node classification and thematic mapping were used to increase the rigour and
transparency of the analysis. A comparative analysis of cross cases was carried out to identify sector specific
variations and common structural barriers.

Ethical standards were maintained by obtaining an informed consent and ensuring confidentiality and
limiting data use to academic purposes.

IV. RESULTS AND DISCUSSION
With sector-wise insights and stakeholder-driven recommendations, it directly responds to the
objectives of the study which is to assess the possible future of Al and recommend strategic policy interventions.
The findings have the following objectives: (i) Inform evidence-based policymaking (ii) Processes to support
inclusive digital transformation (iii) Actionable inputs for government agencies and institutions and
development stakeholders involved in promoting Al-driven growth in Himachal Pradesh.

4.1 Experience & Future Possibilities of Artificial Intelligence in Agriculture Sector

NVivo based analysis revealed six key dimensions influencing adoption of Al in agriculture: improved
decision-making, increased productivity, emerging opportunities, future growth potential, rural outreach and
sector specific applications (see Figure 4.1). Al has transformed agricultural practises from decisions based on
intuition to farm management that is data informed. Farmers said they used Al tools to validate crop, weather
and operational decisions to gain clarity, reduce uncertainty and ensure local experiential knowledge is not lost.
Productivity gains were realised in the form of faster access to information, early detection of pests, better crop
protection and better planning of daily activities, reducing the need for trial and error methods. Al has also
helped in emerging services like digital crop advisory platforms to online agribusiness consultation, which could
create employment opportunities in the rural sectors. The potential of it for the future use in disease forecasting,
soil testing, precision farming, deciding a price in the market, and in climate-responsive crop planning was
expressed with great optimism where these facets of farming are of great importance in the broken terrain and
hilly terrain of Himachal Pradesh. The current efforts in adoption show that, although still advisory and basic in
nature, farmers showed increased willingness to intensify Al adoption depending on the affordability, reliability
and local contextualisation of the tools implemented.

Productivity & efficiency Decision-making improvements Rural & remote bene...

Future growth potential

Sector-specific applications Emerging opportunities

Figure 4.1:Hierarchy Chart Showing Experience and Future Possibilities of Al in Agriculture Sector
Source: Field Data, NVivo Analysis

4.2 Challenges and Difficulties of Artificial Intelligence in Agriculture Sector

Analysis of the above NVivo data revealed seven main barriers to adoption of Al in agriculture:
concerns over accuracy, cost, digital literacy, generational divide, infrastructure, privacy, and conditional trust
(see Figure 4.2). Accuracy and contextual reliability were a major concern as Al generated recommendations at
times did not capture local soil conditions, micro-climates and region-specific practises. Consequently farmers
continued to cross check Al outputs with experiential knowledge. Financial barriers were significant, especially
for small and marginal farmers as smartphones, subscription-based platforms and advanced tools were seen as
costly and failed to get institutional or subsidy support. Digital literacy gaps further hindered effective
utilisation. Many of the respondents cited low technical knowledge, lack of formal education, and reluctance to
use complex interfaces. There was a generational divide with younger farmers being more open to Al than older
farmers who preferred to make decisions the traditional way. Structural barriers like unstable internet
connectivity, disruptions to electricity - a particular problem throughout the year - and poor digital infrastructure
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in particular in remote and mountainous regions limited consistent access. Privacy issues and uncertainty of how
data is used also affected trust levels. Overall, adoption is cautious and influenced not only by resistance to
innovation but also more by structural and capacity related issues.

Infrastrucuture & connectiwvity Diigital literacy & Skill Gap Trust and acceptance ...

Cost & access issues
Accuracy & reliability Privacy and ethical co...

Generational divide

Figure 4.2:Hierarchy Chart Showing Challenges and Difficulties of Al in Agriculture Sector
Source: Field Data, NVivo Analysis

4.3 Suggestions and Future Support for Al in Agriculture Sector

NVivo analysis revealed the following strategic priorities for strengthening the integration of Al in
agriculture: affordability, government support, inclusive rural strategies, infrastructure development, and
capacity building (see Figure 4.3). Affordability and usability became first requirements. Farmers stressed that
Al tools should be low-cost simple and compatible with basic digital devices in order to achieve accessibility
among small and marginal farmers. Subscription-based or hardware-intensive solutions were seen as
exclusionary and potentially increasing inequalities. Respondents made strong recommendations for proactive
government involvement through subsidies, pilot initiatives, public-private partnerships and clear policy
frameworks that encourage adoption while protecting farmer interests. Inclusive rural strategies were also
emphasised upon with suggestions made towards the use of local institution like Krishi Vigyan Kendras
(KVKs), cooperatives and panchayat bodies for facilitating awareness and contextual adaptation. Infrastructure
development, especially stable internet connectivity and reliable electricity in mountainous and climate sensitive
areas was found as a prerequisite for large scale implementation. Finally, structured training programmes at the
village level which were delivered in the local languages with practical demonstrations were considered
essential to improve digital literacy, build confidence and ensure responsible and sustained adoption of Al

Inclusive rural strategies Training and capacity building

Affordable & farmer friendly Al Infrastructure dewvelopment

Government policy & financial support

Figure 4.3:Hierarchy Chart Showing Key Suggestions and Future Support for Al in Agriculture Sector
Source: Field Data, NVivo Analysis

4.4 Experience & Future Possibilities of Artificial Intelligence in Education Sector

NVivo analysis revealed six prominent dimensions that explain the process of Al integration in
education: decision-making enhancement, productivity improvement, emerging opportunities, growth potential
for the future, rural outreach, and sector-specific applications (see Figure 4.4). Al has reinforced academic
decision-making through providing structured guidance, fast explanations and multiple ways of solving a
complex topic. Respondents referred to Al as an assistant that helps to clarify and alleviate cognitive load in
learning and research activities. Productivity gains were the most prominent outcome with Al being able to
significantly cut time spent in literature searches, content retrieval, coding, data analysis and drafting tasks, thus
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streamlining academic workflows. Emerging opportunities were identified in technology driven roles such as
prompt engineering, data science and Al based research support. Participants believed Al would help inspire
innovation and an analytical and digital thinking. There was great optimism about future expansion in the fields
of education, research, robotics and data driven systems. Al was also seen as transformative for rural and remote
areas through facilitating access to digital platforms of learning, Al tutors, and online academic resources where
there is a lack of institutional infrastructure. Sector specific applications, especially research assistance,
summary and content analysis suggest that Al is now integrated into a growing portion of academic practise.
Overall, the education sector's Al integration and institutional readiness is comparatively higher than other
sectors.

Experience and Future Possibilities
Productiviity & efficiemncy Drecision-making improvem... Sector-specific applicait...

Emerging opportunities Rural & remote benefits
Future growth potential

Figure 4.4: Hierarchy Chart Showing Experience and Future Possibilities of Al in education sector
Source: Field Data, NVivo Analysis

4.5 Challenges and Difficulties of Artificial Intelligence in Education Sector

NVivo analysis revealed six major obstacles to government adoption of Al in education: accuracy
issues, cost and access issues, digital literacy issues, infrastructure issues, privacy issues and conditional trust
(see Figure4.5). Accuracy and reliability became the greatest concern. Respondents identified occasional
inaccuracies, contextual gaps and inconsistencies with outputs from Al, especially at times with complex
academic tasks. As a result, users often have a tendency to double-check and cross-check Al answers before
taking them into consideration when creating research papers or assignments. Cost and access barriers were also
mentioned as access to advanced Al platforms can sometimes require paid subscriptions, which can exacerbate
disparities between students with varying economic backgrounds. Digital literacy gaps are also an issue
affecting effective utilisation, with respondents emphasising a lack of training in the field and limited
understanding of Al systems. Without any structured guidance, the risks of misuse, overdependence or
superficial engagement become greater. Infrastructure constraints particularly the lack of hardware capacity and
limited computational resources have an impact on advanced research applications. Privacy and ethical issues
related to data security, academic honesty and absence of clear regulatory frameworks also play a role in
adoption. Trust in Al stands cautiously in the sense that while widely accepted in the field of routine academic
assistance; with high-stakes academic decisions, the reliance on it drops. Overall, challenges related to structural
and governance issues, not to resistance to technology per se, characterize the measured levels of integration of
Al in education.
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Accuracy & reliability Privacy and ethical co... Infrastrucuture & co...

Trust and acceptance issues

Digital literacy & Skill Gap Cost & acces...

Figure 4.5: Hierarchy Chart Showing Challenges and Difficulties of Al in Education Sector
Source: Field Data, NVivo Analysis

4.6 Suggestions/future support for Artificial Intelligence in Education Sector

NVivo analysis showed five strategic priorities to help strengthen AI adoption into education:
affordability, government support, inclusive rural strategies, infrastructure development, and capacity
building(see Figure 4.6). Affordability and accessibility were considered to be foundational. Respondents
emphasised that tools based on Al for academic and research purposes should be low-cost or available free of
charge, in order to avoid widening educational inequalities, especially for students in public institutions and
economic weaker backgrounds. Ease of use and equitable access were seen as key issues in facilitating inclusive
integration. Strong government involvement was recommended by way of supportive policy frameworks,
institutional funding and regulatory clarity. Financial support to the infrastructure of Al-enabled research and
facilitated guidance processes were perceived as essential for viable implementation of Al. An inclusive rural
strategy was also put in the forefront, with focus on reaching remote areas with more Al-based learning
platforms and digital resources through better connectivity and awareness initiatives. Infrastructure
Development including modern hardware systems and computational capacity were identified as required for
advanced research and technology enabled learning. Finally, structured training programmes, which are
orientated towards ethical application and data security and responsible integration, were seen as central to the
development of digital competence and long-term and confident adoption of Al in education.

Suggestions and Future Support

Training and capacity building Infrastructure development

Inclusiwve rural strategies Gowvernment policy & financial s...

Affordable & user friendly Al

Figure 4.6: Hierarchy Chart Showing Key Suggestions and Future Support for Al in Education Sector
Source: Field Data, NVivo Analysis

4.7 Experience and Future Possibilities of Artificial Intelligence in Healthcare Sector

NVivo analysis showed six core dimensions deciding Al integration in healthcare and they are
improved decision-making, productivity gains, emerging opportunities, future growth potential, rural outreach,
and sector specific applications (see Figure 4.7). Al has enhanced clinical decision - making with structured
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analytical support and the ability to identify health issues earlier. Respondents defined Al as a complementary
tool with benefits in terms of increased diagnostic efficiency, decreased administrative work, and evidence-
based medicine. Productivity improvements were widely reported in faster documentation, medical literature
review, patient record management, and information retrieval, which enabled healthcare professionals to spend
more time treating patients. Emerging opportunities were recognised in the fields of Al assisted radiology,
robotic surgery, machine learning diagnostics or digital patient services. Participants expressed great optimism
about future applications including early detection of disease, personalising planned treatment, medical
simulation training, telemedicine expansion, mental health chatbots, and the use of drones in medicine delivery
especially when geographically remote and mountainous. Al was seen to be game-changing when it came to
rural healthcare access using teleconsultation platforms and digital health systems. Sector specific applications
are currently focused on documentation support, patient communication and workflow optimisation. Overall,
healthcare shows high perceived potential for the expansion of Al, provided that there is a strengthening of
digital infrastructure and preparedness at the institutional level.

Experience and Future Possibilities
Productivity & efficiency Rural & remote bensefits

Future growth potential

Emerging opportuni... Drecision...
Sector-specific applications

Figure 4.7: Hierarchy Chart Showing Experience and Future Possibilities of Al in Healthcare Sector
Source: Field Data, NVivo Analysis

4.8 Challenges and Difficulties of Artificial Intelligence in Healthcare Sector

NVivo analysis identified six key barriers to Al adoption in healthcare, including issues relating to
accuracy, digital literacy, infrastructure, privacy, trust and regulatory issues (see Figure4.8). Accuracy and
reliability are key issues, especially in the high stakes environment of clinical decision making. Respondents
reported some inconsistencies and limitations in the system, healthcare professionals manually cheque the
results of Al and believe Al is more of a supportive tool than a primary decision maker. Digital literacy gaps and
a lack of training limit effective utilisation, which tends to limit utilisation of Al mainly to administrative or
informational use rather than to the more specialised use of Al in clinical applications. Infrastructure constraints
- including unstable internet connectivity, power interruptions and poor access to sophisticated hardware in rural
and mountainous regions - further impede consistent deployment. Privacy and ethical concerns were the most
significant barrier because of the sensitivity of medical data. Apprehensions about data breaches, abuse of
patient information and insufficient safeguard mechanisms have a direct impact on trust. Finally, there are no
clear policy frameworks for accountability, data security, or ethical standards and thus institutional uncertainty.
Overall, limitations in the structure and governance of healthcare systems, as opposed to resistance to
innovation, lead to the guarded integration of Al in healthcare systems.

DOI: 10.9790/0837-31020292103 www.iosrjournals.org 98 | Page



Future Potential and Strategic Integration of Artificial Intelligence in Himachal Pradesh: A

Priwvacy and ethical concerns Accuracy & reliability Policy and regulat...

T e e Digital literacy & Skill Gap Infrastrucuture ...

Figure 4.8: Hierarchy Chart Showing Challenges and Difficulties of Al in Healthcare Sector
Source: Field Data, NVivo Analysis

4.9 Suggestions/Future Support for Artificial Intelligence in Healthcare Sector

NVivo analysis of the strategic priorities to build robust Al in healthcare has identified four key
priorities as support from government policy, inclusive rural strategies, infrastructure improvement, and capacity
building (see Figure4.9). Clear regulatory frameworks were deemed to be vital, especially concerning data
protection, accountability and ethical standards around handling sensitive medical data. Respondents
emphasised the need for Al-specific policy guidelines, secure health databases and financial support for research
and technological deployment to build institutional confidence and enable large scale adoption. An inclusive
rural implementation strategy was highly recommended because of the mountainous nature of Himachal Pradesh
and the uniqueness of the state in terms of accessibility of healthcare. Expanding Al enabled services for
telemedicine services, digital connectivity, and access for remote areas were considered essential to ensure that
such disparities are minimised and reduced. Infrastructure development, such as accessible internet connectivity,
stable electricity supply and modern health systems, among others, were identified as a prerequisite for the
effective implementation of Al Finally, structured training programmes for healthcare professionals were seen
as being critical to promote digital competence, colour in ethical use, and promote responsible and long-term
integration of Al into healthcare systems.

Suggestions and Future Support
Training and capacity building Gowernment policy & financial support

Infrastructure dewelopment

Inclusive rural stratesies

Figure 4.9: Hierarchy Chart Showing key suggestions and future support for Al in Healthcare Sector
Source: Field Data, NVivo Analysis

4.10 Experience and Future Possibilities of Artificial Intelligence in Tourism Sector

NVivo analysis revealed six dimensions that were central to the integration of Al in tourism: enhanced
decision-making, enhanced productivity, possibilities from the emerging sector, opportunities for the future,
rural outreach, and sector specific applications (see Figure 4.10). Al has improved decision-making in pricing,
demand forecasting, booking management, and itinerary planning, which takes the operation from experience-
based judgement to data-driven strategies. Respondents described lower levels of uncertainty, improved levels
of accuracy of the operation and better management of workloads, especially during peak tourist seasons. The
productivity gains were greatest, with Al tools automating the functions in dynamic pricing, guest
communication, availability management, and personalised recommendations. These systems increase
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occupancy rates, stabilise income and ensure customer satisfaction, while allowing operators to handle much
larger numbers of clients with the same efficiency. Emerging opportunities include digital marketing, property
management, pricing optimisation consultancy and customised travel planning. Al platforms have allowed small
homestay owners to compete with the larger establishments and nurtured local entrepreneurship. Strong
optimism has been expressed about future uses including advanced demand forecasting, language translation,
and recommendations of destinations developed using artificial intelligence although continued growth is
dependent upon reliable digital infrastructure in mountainous regions. Al was also considered transformative for
rural tourism by linking the remote destinations towards wider markets, facilitating income generation, and
curbing migration. Sector-specific applications are now being embedded in routine tourism operations,
commensurate with increasing sector wide digital maturity.

Experience and Future Possibilities
Productiwvity & efficiency Emerging opportunities Rural & remote ...

Future growth potential Sector-specific applicat... Drecision-making impr...

Figure 4.10: Hierarchy Chart Showing Experience and Future Possibilities of Al in Tourism Sector
Source: Field Data, NVivo Analysis

4.11 Challenges and Difficulties of Artificial Intelligence in Tourism Sector

NVivo analysis provided seven main observations about barriers to Al uptake in tourism, including:
accuracy concerns, digital literacy gaps, infrastructure constraints, privacy concerns, trust concerns, regulations
and uncertainty, and a generation gap (see Figure4.11). Accuracy and relevancy became major issues. In
providing their answers, respondents stated that when Al-generated pricing and travel recommendations are
generic or unaligned with local factors such as (for example) festivals, sudden weather changes, or seasonal
demand variations. In turn, operators still use manual adjustments and experience-based knowledge, and
therefore mainly use Al as a supporting tool. Digital literacy gaps, especially for small homestay owners and
rural operators, prevent effective utilisation. Many use trial and error learning because of insufficient formal
training. Infrastructure constraints - due to unstable internet connectivity, electricity disruptions and seasonal
weather related breakdowns in mountainous areas - also limit real-time booking and pricing management.
Privacy and ethical issues concerning guest data security and reputational risks posed by online reviews are a
factor in cautious adoption. Trust in Al is still conditional because operators are reluctant to fully entrust
strategic decisions to automated systems. Regulatory gaps and confusions of governance create uncertainty,
while generational divide with younger operators more accepting than older stakeholders impact the patterns of
adoption All in all, structural and governance-related challenges are limiting deeper integration of Al in tourism.
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Infrastrucuture & connectivity Trust and acceptance issues Privacy and ethical concems

Drigital literacy & Skill Gap

Accuracy & reliability Policy and regulator...

Generational divide

Figure 4.11: Hierarchy Chart Showing Challenges and Difficulties of Al in Tourism Sector
Source: Field Data, NVivo Analysis

4.12 Suggestions/Future Support of Artificial Intelligence in Tourism Sector

NVivo analysis revealed five strategic priorities for strengthening Al adoption in the tourism:
affordable and user-friendly technologies, policy and financial support from governments, inclusive strategies
for the rural population, infrastructure development, and training and capacity building (see Figure4.12).
Affordability and contextual use was emphasised as fundamental requirements especially for small homestay
owners and rural operators. Al tools must include seasonal fluctuations in tourism, unstable weather, and
infrastructural limitations and do not lose the human interaction that is essential to hospitality services. Low-cost
and accessible solutions are necessary to avoid the marginalisation of smaller enterprises. Respondents
emphasised the importance of proactive government involvement through simplifying policies, clear regulations
as well as financial support. Subsidies for digital tools, structured promotion efforts for Al, and clear guidelines
for data protection were deemed necessary for long-term trust and responsible adoption. An inclusive rural
strategy was forcefully recommended to ensure the benefits of Al go beyond urban centres to rural villages and
small-scale. Infrastructure developmentin particular reliable Internet connectivity and a stable electricity supply
in mountain regions - was listed as a prerequisite. Finally, mobility and digital competence, focusing on digital
marketing, Artificial Intelligence (Al)-based pricing, platform management, and data privacy issues, were
considered the key elements for developing digital competence and sustaining Artificial Intelligence integration
in tourism through practical training programmes.

Suggestions and Future Support
Training and capacity building Government policy & fin... Affordable & user friendl...

Infrastructure dewvelopment

Inclusive rural strategies

Figure 4.12: Hierarchy Chart Showing Key Suggestions And Future Support For Al in Tourism Sector
Source: Field Data, NVivo Analysis
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V. CONCLUSION AND RECOMMENDATIONS

The study has looked at the sector-wise future potential, challenges and policy directions of Artificial
Intelligence (AI) adoption in Himachal Pradesh through various case studies in the areas of agriculture,
education, healthcare, and tourism. The findings show that Al is broadly seen as a supportive and future-
enabling technology across all sectors; however, the adoption of Al is uneven, exploratory and context-
dependent. In the agricultural sector, Al has increased the decision-making process, productivity, and access to
advisory services, especially in rural and remote areas. Nevertheless, problems surrounding cost, infrastructure,
digital literacy and trust persist and limit large scale diffusion. In the Education sector, Al shows relatively
greater integration with the sector especially in the form of research support, content access, or academic
productivity, but there still remain concern over the reliability, privacy, and over-dependence on Al. Healthcare
shows great optimism about the use of Al for diagnostics, telemedicine and efficiency efforts but low uptake
rates due to regulatory gaps, ethical concerns and infrastructural weaknesses. In tourism, Al has helped in better
pricing strategies, booking management, and connectivity of the market in homestays in rural areas, however
infrastructural instability and digital skill gaps restrict the deeper integration. In all sectors, the results suggested
that challenge to Al is not the key constraint. Instead, the underlying barriers of systemic and structural issues
such as poor digital infrastructure, affordability constraints, digital literacy gaps, and poor policy frameworks
become the central issues. The findings indicate that the role and status of Al in Himachal Pradesh is at a
transition stage with high perception of potential and low level of institutional consolidation. Thus, the future of
Al in the state is not only about the availability of technologies but the readiness of the ecosystem, inclusive
strategies for implementing the Al, and supportive institutions for governance.

Recommendations

1. Develop a Sector Specific State AI Framework: The Government of Himachal Pradesh should come up
with a differentiated Al strategy for agriculture, healthcare, education and tourism. A one size fits all policy
strategy may not fill sector specific adoption gaps. Tailored implementation pathways will contribute to more
effective policies and targeting of resources.

2. Strengthen the Digital Infrastructure in Rural Areas: Stable internet connectivity, electricity supply and
digital hardware infrastructure are a prerequisite for integration of Al, especially in hilly and remote areas. It is
important for infrastructure strengthening to precede large scale Al deployment.

3. Support Inexpensive and Easy to Use AI Solutions: Al tools need to be low-cost, simple and compatible
with basic digital devices in order to ensure that small farmers, rural healthcare providers, students, and small
tourism operators are included. Public - private partnerships and government subsidies can help make it
equitable.

4. Invest in Training/Capacity Building: Structured training programmes at village, block and institutional
levels need to be done in local languages with the help of practical demonstrations. Sector specific efforts to
upskill digital literacy can help to reduce skills gaps and build confidence in the use of Al

5. Establish Ethical & Regulatory Frameworks: Clear guidelines around data privacy, accountability,
transparency and responsible use of Al are crucial, especially in sensitive areas such as healthcare and
education. Human - in - the - loop mechanisms should be institutionalised to retain trust.

6. Use Inclusive and Rural-Cantered Implementation Strategies: Al initiatives must focus on rural and
underserved communities and use local institutions like Krishi Vigyan Kendras, schools, health centres, and
tourism bodies for the same. This will prevent digital exclusion, and favour balanced regional development.
Overall, this study concludes that there is transformative potential of Al for socio -economic development of
Himachal Pradesh.
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