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Abstract: The tourism sector requires in-depth analysis and forecasting to provide a clear 

picture of various factors that affect the visits of foreign tourists to certain countries. In this 

context, the work carried out in this paper provides an in-depth analysis of the number of 

tourists to India and the revenue generated from them from the years 2014 to 2020. Furthermore, 

the analysis of the different states of India to which the tourists visited the most and the 

quarterly analysis of the tourists to India are also presented. The impact of the corona pandemic 

on the tourism sector of India is also shown by comparing the number of tourists in 2019 and 

2020. Support vector regression (SVR) is trained with historical data on the number of tourists 

from 2001 to 2016 and validated for 2017 to 2019. This trained model is used to forecast the 

number of tourists from 2020 to 2023 to study the impact of corona pandemic on the number 

of foreign tourists to India. Similarly, historical data on foreign exchange fees from 2001 to 

2016 is used to train the model, which is validated with data from 2017 to 2019. This train 

model is used to predict the Foreign Exchange Earning (FEE) for the years 2020 to 2022. The 

actual FEE is compared with the predicted FEE to show the impact of the coronavirus pandemic 

on the revenue generated from tourism in India. 

Keywords: smart tourism; foreign exchange money; machine learning; support vector 

regression; foreign tourists 

1. Introduction 

Smart tourism refers to the use of technology and data to enhance the overall 
tourism experience for travelers. It’s a term that describes the use of information and 
communication technologies (ICT) to improve the accessibility, convenience, and 
sustainability of tourism by offering real-time information, personalized 
recommendations, seamless booking processes, and interactive experiences. Smart 
tourism can benefit both tourists and tourism destinations by enhancing their 
convenience, satisfaction, safety, and environmental awareness. Smart tourism 
encompasses several key features, including cutting-edge infrastructure that ensures 
sustainable development and equal access for all, as well as initiatives to promote more 
sustainable tourism by minimizing waste, energy consumption, pollution, and 
congestion. It offers free Wi-Fi access in public areas and streets and adopts electric 
mobility as a viable substitute for conventional transportation methods. Additionally, 
it provides real-time updates on public transportation delays or incidents, as well as 
cultural and interactive events that utilize virtual reality (VR) and augmented reality 
(AR) technology to offer tourists immersive and captivating experiences. 

These features can help tourism destinations increase their competitiveness by 
offering unique value propositions to tourists based on data-driven insights, enhancing 
their attractiveness by creating memorable experiences for tourists that meet their 
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needs and preferences and fostering their sustainability by promoting social 
responsibility, environmental protection, and community engagement. As smart 
tourism is a big business in the travel and tourism industry, it also requires a lot of 
innovation, collaboration, and leadership from various stakeholders. 

Considering that the field of smart tourism is burgeoning and evolving, there is a 
dire necessity to analyze smart tourism in various aspects to understand the current 
situation, challenges, opportunities, and trends of smart tourism development and 
management. The various aspects to be analyzed include the number of visitors, place 
of visit, revenue generated, effect of the pandemic, time of visit, etc. These aspects can 
help to measure the performance, impact, and potential of smart tourism destinations 
and services. Some possible methods to analyze smart tourism are data analysis that 
can help to identify patterns, trends, correlations, and causal relationships among 
different variables related to smart tourism [1], survey analysis that helps to evaluate 
the effectiveness and quality of smart tourism offerings and activities [2], case study 
analysis that can be utilized to learn from best practices and lessons learned from real-
world scenarios [2,3] and benchmarking analysis to identify strengths and weaknesses 
of smart tourism development and management [4]. 

Even though the above-mentioned methods render insightful analysis, they can 
be refined further by the use of machine learning algorithms. Some possible ways to 
use machine learning for smart tourism analysis are classification used to identify 
tourists and residents based on their photo content [4], or to predict the optimal pricing 
strategy for smart tourism products and services based on demand and supply factors 
[5], clustering used to segment tourists based on their preferences, behaviour, or 
feedback [6], or to identify hotspots or trends in tourist demand [7], and regression 
used to forecast the revenue generated by smart tourism activities based on historical 
data and external factors [7], or to measure the impact of the pandemic on tourist 
satisfaction and loyalty [6]. 

Despite the available analytical methodologies, research in this domain is still in 
its nascent stages. For instance, a key component for theoretical development, i.e., the 
definition of smart tourism, appears to not be universally agreed upon. Furthermore, 
it appears that practitioners exhibit inconsistency in their interpretation of what defines 
a smart property, such as a smart hotel. Due to the rapid progress of intelligent 
technologies and their applications, it is crucial to conduct a thorough evaluation of 
the present literature to lay a solid foundation and offer direction for future research. 
This study intends to offer a comprehensive analysis of the smart tourism literature, 
shedding light on research trends, topics, locations, theories, methodologies, and 
industry applications. 

2. Related works 

The study of Ghorbani et al. [8] marks the first endeavour to formulate a smart 
tourism organization (STO) and delineate its various dimensions. The insights gleaned 
from this exploration offer valuable assistance to tourism organization managers and 
fellow researchers in enhancing their understanding and fostering intelligence within 
tourism organizations, particularly in situations where a dearth of specialized research 
exists on tourism organization and management. The analysis of current smart tourism 
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research [9] revealed 11 prominent themes. Additionally, the analyses of co-citations 
also provided visual representations of four areas of knowledge that strengthen the 
current literature and enhance the insights gained from theme analysis. Akdu [10] 
explains the term “smart,” its associated technology, and how it affects the travel 
industry. It also covers smart tourist locations. The paper by Wang et al. [11] suggests 
harnessing the capabilities of 5G and AI to tackle challenges related to implementing 
the Internet of Things (IoT) in smart tourism. Subsequently, the effectiveness of 5G 
and AI is evaluated by unlocking the full potential of IoT within the realm of smart 
tourism. Cavalheiro et al. [12] introduce a model, termed the Smart Tourism 
Destination Development Model, designed to outline a strategic trajectory for a 
tourism destination aspiring to embrace smart features. The study delves into the 
concept of STDs and asserts that, in addition to elevating destination competitiveness, 
an STD initiative should be rooted in a sustainable paradigm to generate public value 
for the host community. Pai et al. [13] focused on how visitors’ satisfaction and 
likelihood of returning were affected by their experience with smart tourism 
technologies. Among the factors influencing the smart tourism technology experience, 
accessibility is the most important component, while personalization is not of much 
significance. The paper further finds a strong connection between the use of smart 
tourism technology and travel satisfaction. This travel satisfaction had a beneficial 
impact on both the happiness of tourists and their inclination to visit again. 

Bastidas-Manzano et al. [14] use a bibliometric method that offers significant 
findings for public organizations and tourist entities, assisting them in identifying 
critical aspects to prioritize during the evolution of smart tourism. Corrêa et al. [15] 
put forth a comprehensive theory elucidating the genesis of smart tourism experiences 
(STEs) within the framework of smart tourism destinations (STDs), as perceived by 
travelers. The STE is conceived through the dynamic interplay between travelers and 
various stakeholders within the STD framework, facilitated by the utilization of 
technology for information sharing and personalized experiences. Gretzel [16] 
suggests adopting a utopian perspective when observing the growth of smart tourism, 
stating that a critical evaluation of the existing condition and a collaborative imagining 
of better tourism and destinations are required. This approach could potentially elevate 
smart tourism initiatives beyond their current instrumental, short-term, and 
fragmented nature. Additionally, the paper puts forth the idea of a smart tourism 
mindset, stating that the idealistic goal of smart tourism ought to be moulded by unique 
traits and principles that impact people on every level. Muniz et al. [17] illustrate that 
destination management organisations (DMOs) can benefit from customer knowledge 
management (CKM) in smartly managing the visitor experience. The objective is to 
exert a positive impact on the development of innovative solutions and the progress of 
STDs. In order to achieve this goal, a conceptual structure for CKM, consisting of 
eight processes, is formulated, providing guidance to managers in implementing this 
approach. Errichiello et al. [18] create a framework for the governance process that is 
specific to smart tourist destinations by integrating the modern smart approach with 
the notion of destination governance. This framework serves as a versatile tool for 
policymakers and destination managers since it shows how to tailor the creation of 
governance systems and procedures to each specific location. It also outlines the steps 
to make use of “smart dimensions” for development, with a progressive logic that 
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moves through successive, interconnected phases. 
Borges-Tiago et al. [19] carry out a scientometric assessment of smart tourism 

that utilizes a classification framework to identify new trends and potential areas for 
further research. While the majority of works predominantly revolve around smart 
ecosystems and technologies, this underscores the imperative to enhance our 
understanding of other thematic areas. In order to increase tourism, Novera et al. [20] 
apply bibliometric analysis based on citations and text mining to review previous 
studies that addressed the impact of IoT implementation on the growth of the tourism 
industry. The study uses log-likelihood analysis to find nine relevant thematic models; 
each model includes a summary of previous works, a list of main authors, and posterior 
probability derived from latent Dirichlet allocation. Kontogianni et al. [21] develop an 
innovative cloud-based architecture that leverages image labelling through deep 
learning and neural network-based collaborative filtering models with the aim of 
providing personalized suggestions within the realm of smart tourism. Furthermore, 
the study outlines the architecture/topology of artificial neural network (ANN) models 
employed for predicting tourists’ preferences and the experimental results, 
highlighting the configuration that yielded the most accurate forecasts. Balakrishnan 
et al. [22] propose a conceptual model by synthesizing essential principles obtained 
from the elaboration likelihood model (ELM) and flow theory. The findings revealed 
the crucial role of smart tourism technology (STT) in shaping tourists’ experiences 
and influencing their intention to revisit. 

Though numerous strategies have been put forth to differentiate between visitors 
and natives, such as supervised machine learning (ML) algorithms and heuristic 
techniques (those based on stay durations), these methods have been shown to have a 
couple of limitations. First, it is not feasible to assess and validate the results of 
heuristic techniques. Furthermore, there is disagreement on the best method for 
establishing the criteria (like the minimal duration of stay) and providing the rationale 
for their values. Two, when using ML-based algorithms, researchers overlook aspects 
like weather conditions, population size, and blog posts that could influence the 
differentiation between tourists and locals. 

In an effort to overcome these limitations, the current study develops a 
regression-based machine-learning method for differentiating between tourists and 
natives. 

3. Materials and methods 

The data for this analysis was collected from these studies [23,24]. The data [24] 
is real-time, authentic data prepared by the Government of India and made available 
on their website. The important collected data for a seven-year duration, i.e., from 
2014 to 2020, includes: 
1) Number of foreign tourists from different countries to India. 
2) Revenue generated by India from tourists as foreign exchange fees (FEE). 
3) The effects of the coronavirus epidemic on India’s travel industry. 
4) Forecasting the number of tourists and revenue using a machine-learning 

approach. 
The above-mentioned data are analyzed in depth, which is indeed helpful to the 
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tourists for their seamless visit to India, while the analysts from India can get a 
comprehensive idea of the number of inbound tourists as well as the revenue generated 
from tourism. Further, it also helps India take the necessary remedial steps to attract 
more tourists and increase its economic growth. 

3.1. Analysis of the number of foreign tourists from different countries to 
India 

3.1.1. Number of tourists to India between 2014 to 2020 

The study on the count of foreign tourists to India is important as this directly 
affects the country’s economy. The main source of revenue, Figure 1, depicts the 
number of tourists to India over a period from 2014 to 2020. This number rises 
annually, but it experienced a significant decline in 2020, primarily attributed to the 
worldwide repercussions of the COVID-19 pandemic. 

 
Figure 1. Number of inbound tourists to India from 2014 to 2020. 

3.1.2. Number of inbound tourists from different countries 

India attracts tourists due to many factors, including the weather, environment, 
and historical heritage. So, it is indeed important to analyze the inbound tourists from 
different countries. Figure 2 provides an analysis of inbound tourists from the top ten 
countries. The years 2014 and 2015 record the United States as the top country from 
which the most tourists migrate to India. For the rest of the years, Bangladesh replaced 
the United States at the top. The United Kingdom enjoys a consistent third place on 
this list. The rest of the places are mainly filled out by countries like Canada, Sri 
Lanka, Australia, Malaysia, Russia, Germany, Japan, etc. 

3.1.3. The inbound tourists to different states of India  

It is equally important to analyze the preferences of inbound tourists to different 
states of India (Figure 3). Most tourists prefer to visit either Tamil Nadu or Uttar 
Pradesh, while Andhra Pradesh, Karnataka, and Maharashtra become their next 
choices interchangeably. Other Indian states that are preferred by tourists are 
Telangana, Madhya Pradesh, West Bengal, Rajasthan, and Gujarat during this period 
of analysis. 
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Figure 2. Number of inbound tourists from the top ten countries from 2014 to 2020. 
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Figure 3. (Continued). 
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Figure 3. Number of inbound tourists to different states of India from 2014 to 2020. 

3.1.4. Quarterly analysis of the number of tourists to India 

 
Figure 4. Quarterly analysis of the number of tourists to India. 

Quarterly analysis of the number of tourists to India is useful in determining the 
impact of specific months on the number of tourists (Figure 4). The first quarter 
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includes January to March; the second and third quarters are from April to June and 
July to September, respectively, and October to December is the fourth quarter. Figure 
4 shows that the preferred time to have the most tourists is during the first quarter, 
followed by the fourth one. The third quarter and second quarter can be placed in the 
third and fourth positions on this list, respectively. The climatic conditions, such as 
extreme heat, maybe the reason for the minimal movement of tourists to India during 
the second quarter. 

3.2. Analysis of revenue generated by India from tourists as foreign 
exchange fee (FEE) 

Month-wise revenue generated by India from tourists as foreign exchange fee 
(FEE) 

Tourism plays a critical role in generating revenue and thus increasing the GDP 
of a country. The main source of income is the foreign exchange fee. A month-wise 
analysis of revenue generated by India in US dollars from inbound tourists for a period 
from 2014 to 2022 is presented in Figure 5. This figure reveals the increase in revenue 
over the course of each year except 2020, which shows a sharp decrease of even zero 
due to the corona pandemic. This figure also assists in determining the highest and 
lowest revenue-generating months. This could be attributed to climate-related factors 
such as excessively high temperatures (about 40 ℃) in several places in India. 
Therefore, the appropriate steps should be taken to draw in more visitors during these 
months. 

 
Figure 5. Month-wise revenue generated by India from tourists as foreign exchange 
fee (FEE). 

3.3. The impact of the coronavirus pandemic on the tourism sector of 
India 

Due to the sudden surge in COVID cases, countries around the globe preferred 
to shield themselves within the geographical barriers and thus imposed shutdowns and 
lockdowns. The tourism sector across the world has suffered due to very limited 
movements by human beings. This effect can also be observed in India, where there 
were almost 74% fewer tourists traveling to India in 2020 as compared to previous 
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years (Table 1). The comparison of the number of inbound tourists from different 
countries to India for 2019 and 2020 is shown in Figure 6. A sharp decline in the 
number of inbound tourists can be observed from this figure for 2020. 

 
Figure 6. The comparison of the number of tourists to India for the years 2019 and 
2020. 

Table 1. Comparison of the number of tourists to the top ten states of India in the 
years 2019 and 2020. 

Top-1 

Top-2 
Top-3 

Top-4 
Top-5 

Top-6 
Top-7 

Top-8 
Top-9 

Top-10 

Uttar Pradesh 

Tamil Nadu 
Andhra Pradesh 

Karnataka 
Maharashtra 

West Bengal 
Madhya Pradesh 

Telengana 
Gujarat 

Rajasthan 

Tamil Nadu 

Uttar Pradesh 
Karnataka 

Andhra Pradesh 
Telengana 

Maharashtra 
West Bengal 

Madhya Pradesh 
Gujarat 

Punjab 

535,855,162 

494,865,257 
237,051,508 

227,934,714 
149,294,703 

92,366,025 
88,707,139 

83,035,894 
58,864,661 

52,220,431 

140,651,241 

86,122,293 
77,453,339 

70,828,590 
39,997,001 

39,234,591 
28,841,732 

23,519,632 
19,464,517 

16,692,197 

0.74 

0.83 
0.67 

0.69 
0.73 

0.58 
0.67 

0.72 
0.67 

0.68 

3.4. Forecasting the number of tourists and revenue using a machine-
learning approach 

3.4.1. Prediction of the number of tourists from historical data 

Prediction of the number of tourists from historical data from 2001 to 2019 is a 
regression problem [25]. In this problem, the variable year is considered the 
independent feature or predictor variable, while the number of tourists is the dependent 
variable. To judge the suitability of a machine learning model for such prediction, a 
comparison of different machine learning models is performed in terms of the 
coefficient of determination (R2) and root mean square error (RMSE), and the result is 
presented in Table 2. This comparison entails using the support vector regressor to fit 
the data very well, as it has the maximum R2 value and the least RMSE. 
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Table 2. Comparison of different machine learning models. 

Model R2 RMSE 

Support vector regressor 0.995 0.19 

Linear regression 0.975 0.41 

Random forest regressor 0.988 0.27 

Lasso regression 0.97 0.41 

Elastic net regression 0.972 0.43 

Ridge regression 0.975 0.41 

Decision tree-based regression 0.992 0.21 

the support vector regressor [25] is trained over the yearly historical data in terms 
of the number of tourists visiting India starting from 2001 to 2016, and its validation 
is performed over the year from 2017 to 2019 (Figure 7). The figure reveals the SVR 
to well fit the data. This trained model is used to predict the number of tourists from 
2021 to 2023 (Figure 8). Further, Figure 8 also shows the actual number of tourists 
who visited India during this period. The actual number is far lower than the predicted 
one due to the corona pandemic. 

 
Figure 7. Training and validation of SVR over the number of foreign tourists. 

 
Figure 8. Actual vs. predicted number of foreign tourists to India in million. 

3.4.2. Prediction of foreign exchange fee from historical data 

Historical data from 2001 to 2016 is used to train the support vector regressor, 
while it is validated for the years 2017 to 2019 (Figure 9). This trained model is then 
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used to predict the foreign exchange fee for the years from 2020 to 2022 (Figure 10). 
This figure shows the amount of loss in the collection of FEE due to the corona 
pandemic. 

 
Figure 9. Training and validation of SVR foreign exchange fee. 

 
Figure 10. Actual vs predicted amount of FEE in $ million. 

4. Conclusion 

This study provides a comprehensive analysis of the Indian tourism industry, 
spanning the years 2014 to 2020. Further, the analysis is also augmented by machine 
learning predictive models to provide a smart analysis. The results presented in this 
paper will be very helpful to tourists, analysts, and stakeholders in the tourism sector. 

The factors affecting the tourism sector in India include environmental factors, 
weather, and geographical locations. However, these factors, if moulded to the 
betterment may attract more tourists to India, and thus, its revenue from tourism will 
see a further surge. 

The work carried out in this paper can be extended to provide an in-depth analysis 
of tourism across the world to study its trends and traits. 
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