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Abstract- This study aims to identify and analyze the determinants influencing international air
travel demand to emerging tourism destinations, particularly in landlocked countries where
geographic and infrastructural constraints limit tourism development. The research seeks to
extend the application of gravity modeling to the context of tourism air flows. An augmented
gravity model framework was applied using panel data from 27 origin countries spanning 2000
to 2023, which together account for over 96 percent of Mongolia’s inbound tourist arrivals. The
dataset was updated to include the most recent information available for 2023. Key variables
included GDP per capita, population, distance, purchasing power parity, foreign direct investment,
access to sanitation facilities, tourism competitiveness, and a border dummy variable. The results
reveal that higher economic mass, greater tourism competitiveness, and the presence of direct air
routes significantly increase inbound air passenger flows. Conversely, geographic distance and
visa restrictions reduce arrivals, while infrastructure and sanitation variables produce mixed
results. The border effect has a positive influence, while infrastructure and sanitation variables
produced mixed results. The study contributes to tourism economics by adapting the gravity
model to geographically constrained tourism markets. It provides actionable insights for
policymakers in enhancing air connectivity, forming bilateral air service agreements, and
improving tourism-related infrastructure and policy frameworks.

Keywords: Gravity model, Tourism demand, Air travel, Panel data, Land locked country

1.INTRODUCTION

Tourism plays a vital role in Mongolia’s national economy by generating foreign
exchange earnings, creating employment opportunities, and stimulating infrastructure
development. Over the past two decades, tourism demand has steadily increased,
contributing to a compound annual growth rate of 2.1 percent in arrivals between 2000
and 2023. The sector has also provided important profits through foreign currency
inflows and has driven investment in roads, sanitation, and hospitality facilities. Despite
these contributions, challenges remain, including limited infrastructure, high
transportation costs, and the need to diversify tourism products. This underscores the
importance of analyzing the determinants of international tourism demand for
Mongolia’s sustainable economic growth.
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Mongolia is a landlocked country, and this geographical condition imposes unique challenges for the development
of its tourism sector. The absence of direct access to seaports and reliance on overland and air routes increase
transportation costs and reduce competitiveness compared to coastal destinations. These constraints highlight the critical
importance of air connectivity and regional cooperation in facilitating international tourist arrivals.

The World Travel and Tourism Council (WTTC) has highlighted in its report that the tourism sector is crucial for
any country, as it creates millions of jobs and contributes to economic growth at both the national and regional levels
(WEEF, 2024).

Despite the extensive use of the gravity model in analyzing trade and investment flows, relatively few studies have
applied it to tourism demand, especially in the context of landlocked developing countries. This gap in the literature
creates an important research problem for Mongolia, where geographic isolation and infrastructural constraints limit the
development of international tourism. Addressing this problem is crucial not only for advancing theoretical
understanding of tourism demand determinants but also for providing practical policy recommendations for similar
landlocked economies.

There are numerous studies on the sustainable development of tourism in Mongolia, as well as the market for
tourism products and services. However, there has yet to be an analysis of the factors influencing the demand of foreign
tourists visiting Mongolia using the Gravity model in panel data analysis. However, there are several studies that use
the Gravity model in the international trade sector. For example, Amarjargal[1] studied the impact of factors affecting
trade with Northeast Asian countries on Mongolia's foreign trade. Davaajargal [2] analyzed the impact of the exchange
rate on exports.

Additionally, Enkhbold and Nomintsetseg [3] investigated the feasibility of exporting to trading partners via the
Tianjin Port of China. Tumurbaatar [4] studied how factors affect Mongolia's foreign trade in cases of Mongolia. Most
previous studies have used the main variables of the gravity model, including the GDP of the exporter and importer, as
well as distance. Amarjargal [ 1] studied only Northeast Asia and found that the conclusion of a bilateral trade agreement
(BTA) with Japan would increase foreign trade turnover by about 50 percent. Enkhbold and Nomintsetseg [3] studied
the possibility of exporting to a trading partner. Studies using the Gravity Model with panel data have been conducted
in foreign countries.

Tu and Giang [5] employed the gravity model with trade costs to investigate the factors influencing Vietnam’s
foreign trade. The researchers conducted the evaluation using panel data comprising 70 trading partners between 2001
and 2013, which included variables such as GDP, population, trade openness, and trade costs. The gravity model with
trade costs was used as the basis for this study. We have analyzed the previous studies using the gravity model and the
gravity model with distance variable [6~16]as a basis.

Dyah Titis Kusuma Wardani and Nufimbar Susy Anindita Handayani [17] analyzed the factors affecting the demand
of foreign tourists traveling to Indonesia. Using panel data from eight foreign countries for the period 2009-2016, the
factors affecting foreign tourists' demand were estimated using the gravity model. The study found that the GDP per
capita of the host country and the countries of foreign tourists have a positive effect on increasing demand for foreign
tourists. In contrast, the distance and remoteness between countries have a negative impact. The tourism sector in
Mongolia makes a significant contribution to the country's economy. In 2024, the country saw the highest number of
foreign tourists, totaling 727,400, representing a compound annual growth rate (CAGR) of 2.1%.

Mongolia is characterized by a harsh continental climate and a landlocked geography, alongside its vast territory,
unique natural features, and rich historical and cultural resources that attract tourists. Despite the recent rise in foreign
tourists and the increase in foreign exchange earnings, the tourism sector still faces several common challenges that
impede its growth and development. These challenges include:

»  Lack of infrastructure development;

» Landlocked country;

= Weak of the competitiveness of tourism;

= A need to attract Foreign direct investment;

* Limited market capacity with the sparest population in the world.
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The purpose of this study is to analyze the factors influencing the demand for foreign tourists traveling to Mongolia
by utilizing a Gravity model with panel data analysis, covering 27 countries that together represent more than 96 percent
of total arrivals during 2000-2023. The inclusion of 2023 ensures that the study reflects the latest developments in
tourism demand.

Therefore, this study aims to investigate the key factors influencing foreign tourist arrivals to Mongolia by applying
an augmented gravity model. Based on theoretical reasoning and aprior empirical evidence, the following hypotheses
are proposed:

o HI1: The GDP per capita of the tourist’s country positively affects the number of foreign tourists to

Mongolia.
o H2: Geographical distance negatively affects foreign tourist demand.
. H3: Sharing a border with Mongolia has a positive effect on foreign tourist arrivals.
. H4: Higher tourism competitiveness index increases tourist inflows.

Based on gravity theory and tourism demand literature, four hypotheses are proposed. First, higher GDP per capita
in the origin country increases disposable income and positively affects outbound tourism demand [18-19]. Thus, H1:
The GDP per capita of the tourist’s country positively affects the number of foreign tourists to Mongolia. Second, greater
geographical distance increases travel costs and information barriers, thereby reducing tourist flows [20; 11].

Thus, H2: Geographical distance negatively affects foreign tourist demand. Third, countries sharing a common
border are expected to have higher levels of interaction, cultural ties, and reduced travel costs [16]. Thus, H3: Sharing
a border with Mongolia has a positive effect on foreign tourist arrivals. Fourth, tourism competitiveness enhances the
attractiveness of a destination through better infrastructure and services (WEF, 2024); [15]. Thus, H4: A higher tourism
competitiveness index increases tourist inflows.

2. METHODOLOGY

2.1. Selected variables

We have elected the factors influencing the demand of foreign tourists based on the “Tourism Competitiveness
Index” indicators and the SWOT analysis of the sector (2023). Considering secondary data sources and the availability
of information, the factors influencing the demand for foreign tourists visiting Mongolia were selected and grouped as
follows:

1) Geographical factors

Geographical factors include indicators such as landlockedness, bordering, distance between countries, and
infrastructure development. In this study, we have used variables such as distance from Mongolia to the country of
residence of foreign tourists and whether a country borders with Mongolia.

2) External factors

Mongolia is a small country with an open economy. In this sense, external factors have a certain impact on the
economy. Therefore, the external factors affecting the tourism sector include GDP per capita, purchasing power parity,
the Tourism and Travel Competitiveness Index (TTCI), and foreign direct investment in Mongolia.

3) Internal factors

Variables such as travel cost per tourist and sanitation availability in the Mongolian tourism sector were used in this
study.

The factors influencing international tourism demand can be broadly classified into three categories: (1)
Geographical factors, which include landlockedness, distance, and border effects, consistent with gravity theory [20;
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11]. (2) External factors, which reflect the economic and policy environment of the destination country, such as GDP
per capita, purchasing power parity, foreign direct investment, and the Travel & Tourism Competitiveness Index (WEF,
2024). Mongolia has been widely characterized as a small, open economy due to its limited population size and high
dependence on trade and external flows (World Bank, 2023; JICA, 2021). (3) Internal factors, which relate to the
domestic conditions of the tourism sector, including travel costs, service quality, and infrastructure such as sanitation
and transport facilities. Prior studies [19; 16] highlight that both internal and external factors jointly determine the
attractiveness of destinations, especially in landlocked contexts.

2.2 Model specification

In this study, we have used the Gravity Model based on Newton's theory of gravity. According to Newton's theory of
gravity, the gravitational force between two objects is directly proportional to their masses and inversely proportional
to the square of the distance between them.

The Gravity Model is widely used in international trade. Over the past decade, numerous research studies have
employed the Gravity Model. Researchers widely use the Gravity Model because it has a sound theoretical basis. When
applying this model to international trade, as in the
theoretical concept, the mass of two objects represents the trade flow between trading countries, and the distance
between masses corresponds to the distance between the countries. For example, it is theoretically believed that export
revenue is positively correlated with the GDP of the trading countries and negatively correlated with the distance
between the countries. Besides the trade sector, the Gravity Model, based on Newton's theory of gravity, is employed in
other fields. For example, studies have utilized this model to analyze the factors influencing the demand for foreign
tourists. According to the concept of gravity theory, the demand for foreign tourists is predicted and analyzed as being
positively related to the GDP and GDP per capita of countries, while the distance between countries is negatively related.

The advantage of the gravity model is that it allows for the inclusion of additional variables of interest and their
subsequent analysis. In this study, variables such as the number of foreign tourists, GDP per capita of countries, and
distance between countries are the main variables of the gravity model. The additional variables of the gravity model
include the accessibility of sanitation facilities, purchasing power parity, foreign direct investment in Mongolia, the
tourist country, the tourism competitiveness index of the travel destination, foreign tourist spending, and bordering
countries. Economic mass and distance, or transportation costs, are the primary variables of the gravity model, while
policy variables are the additional variables of interest to the researcher.

We applied the log-log functional form in the gravity model. The advantages of this form are that it reduces
heteroscedasticity, allows for the calculation of variable sensitivity, and enables the inclusion of additional policy
variables.

To analyze the factors influencing the demand for foreign tourists traveling to Mongolia, the gravity model was used
in the following log-log form.

Gravity model log-log form:
log(TAij) = B0 + B1*log(Yi) + P2*log(Y]) +B3*log(Di j) + B4*log(PVij) + uij (1)

= TAij - Number of foreign tourists traveling from j country to i country,

* Yiand Yj - GDP of countries i and j, economic mass measured by GDP per capita,
* Dijj is the distance between countries i and j

» Trade cost_ij- Trade costs that absorb intercountry transportation costs

=  PVij - additional policy variables that can affect foreign tourist demand.

The main question of this study is what factors influencing the demand of foreign tourists traveling to Mongolia,
and the purpose of this study is to answer the question. To answer this question, in addition to the main variables, we
included the following additional policy variables in the Gravity Model. In this study, the following regression equation
was used.
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Model for analyzing factors affecting foreign tourist demand:
Regression equation: Gravity model with distance variables
LogTAjj = B0 + Bl1*log(GDPPC i) + B2*log(GDPPC j) + B3*log(Distance)+ 4*log(PPPij) + f5*logINFRA i+
B6*log(COST ij) + P7*log(FDIij) + B8*log(TTClij) + d1*BORDER +uij )
For policy variables added to the model:
= PPPij — purchasing power parity
= INFRA i - sanitation access rate of countries
= COST_ij —average cost per foreign tourist visiting Mongolia
» FDIijj — foreign direct investment in Mongolia
= TTCI - international tourism competitiveness index
*  Border — Dummy variable of bordering with Mongolia

The main explanatory variables include the number of foreign tourists visiting Mongolia, which represents demand,
GDP per capita in Mongolia and the destination countries, and the distance between countries. Additional policy
variables include the purchasing power parity ratio, expenditure per foreign tourist in Mongolia, access to Mongolian
sanitation facilities, foreign direct investment in Mongolia, the International Tourism Competitiveness Index, and a
Border dummy variable. Mongolia’s sanitation access rate increased from 44.2% in 2000 to 70.0% in 2023. Improving
sanitation infrastructure is considered a prerequisite for attracting tourists.

This study employs an augmented Gravity model estimated with panel data covering 27 origin countries over the
period 2000-2023. Secondary data were obtained from the World Bank, the National Statistical Committee of Mongolia,
CEPIL and the World Economic Forum. The choice of the PPML estimator is based on its robustness in handling zero
flows, heteroskedasticity, and non-normal error distributions, which are common in tourism demand data [21]. The
analysis was conducted in three steps: (i) specifying the theoretical gravity framework and identifying relevant variables,
(i) constructing the panel dataset and applying log-log transformations to reduce heteroskedasticity, and (iii) estimating
the models sequentially (baseline, border dummy, and extended models with policy variables). This methodological
approach allows for robust testing of the proposed hypotheses and ensures the validity of the empirical results.

2.3 Data

The dataset covers the period 2000-2023 and has been updated to include the most recent information available. We
selected 27 origin countries based on their consistent and significant contribution to Mongolia’s inbound tourism flows.
These countries collectively account for 96.4 percent of all foreign tourist arrivals, which justifies their inclusion as the
representative sample for analysis. Secondary data were obtained from the World Bank, the National Statistical
Committee of Mongolia, CEPII, and the World Economic Forum. The use of this dataset ensures both the
comprehensiveness and the timeliness of the study, while the inclusion of 2023 data captures the latest dynamics of
tourism demand.

Data was collected using secondary data sources available in the World Bank, the National Statistical Committee of
Mongolia, and the United Nations World Tourism Organization database. The definitions and sources of data used in
the study are explained in Table 1.
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Table 1. Definition and source of data

Variables Name of variables Definition Measure Source
Number of foreign Number of foreign tourists | Number of tourists, NSC of Mongolia
Taij tourists visiting Mongolia (2000- thousand people
2023)
Mongolian GDP per Mongolian actual GDP per | Million USD, World bank (WB)
GDPPC i capita capita (2000-2023) calculatec} by '
- comparative prices as
of 2015
GDP per capita of the Actual GDP per capita of Million USD, World bank (WB)
GDPPC | country where the the country where the calculated by
foreign tourist lives foreign tourist lives (2000- | comparative prices as
2023) of 2015
Distance between Defined by geographical CEPII,
Distance countries distance between Mongolia | Kilometer http://www.cepii.fr/anglai
and other countries sgraph/bdd/distances.htm
. Purchasing power PPP was used. (2000- PPPij, index World bank (WB)
PPPyj .
parity 2023)
Bordering Dummy variable Takes value 1 if CEPII,

Border borders with http://www.cepii.fr/anglai
Mongolia, 0 if does sgraph/bdd/distances.htm
not border

Sanitation facilities Percentage of poulation Percentage of World bank (WB)
. access in Mongolia having access to sanitation | poulation
Infra i ol
- facilities
(2000-2023)
Average cost per Revenue from foreign Thousand USD NSC of Mongolia,
tourist tourists visiting Mongolia UNWTO
Cost_ij was calculated by country,
based on the number of
tourists (2000-2023)
Foreign investment Foreign investment (2005- | Million USD NSC of Mongolia
FDI 2023)
International Tourism International Tourism Index Report published by
TTCI Competitiveness Index | Competitiveness Index 2007-2023 World
(2007-2023) Economic Forum

This study did not involve human participants, clinical trials, or the collection of primary data through surveys or

experiments. All analyses were conducted using publicly available secondary data from international databases (World
Bank, NSC of Mongolia, CEPII, and WEF). Therefore, ethical approval was not required.

3. RESULTS

To analyze the factors influencing the demand for foreign tourists visiting Mongolia, the Gravity Model was
employed. We evaluated the gravity model using models 1, 2, and 3 (see Table 2). Model 1 examined the relationship
between the primary variable of the gravity model the GDP per capita of Mongolia and the country visited and the
distance between them. Model 2 included a Border dummy variable in the gravity model. For Model 3, we conducted a
regression analysis that included all variables in the gravity model.

The empirical findings further validate the robustness of the model. For example, a 1 percent increase in the GDP

per capita of the origin country leads to a 0.7 percent increase in arrivals to Mongolia (p < 0.05), while an increase in

distance reduces arrivals by approximately 2.4 percent (p <0.01). The border dummy is positively significant, indicating
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that neighboring countries send substantially more tourists. In the extended specification, tourism competitiveness

shows a strong positive effect, whereas higher average costs per tourist reduce demand. The explanatory power of the

models improves progressively, with R? increasing from 0.334 in the baseline to 0.541 in the extended model. These
results provide clear empirical evidence in support of the proposed hypotheses.

The GDP per capita of the traveling country has a positive impact on the demand for foreign tourists. On the contrary,

the distance between countries, or the distance of the traveling country from Mongolia, has a negative impact on the

foreign tourists' demand. The following explanation is made about the calculation results of this model:

- An increase in the GDP per capita income of the travelling country increases the foreign tourists demand to travel
to Mongolia. For example, a 1 percent increase in the real GDP per capita of the travelling country will increase the
number of foreign tourists interested in traveling to Mongolia by 0.7 percent.

- As the distance of the travelling country from Mongolia increases, the foreign tourists demand to travel to Mongolia
will decrease by 2.38 percent.

For Model 2, we added the Border dummy variable in the previous model. Results from the Gravity model regression
found that the relationship between demand for foreign tourists and the border dummy variable is statistically significant
and positively relatedIn other words, the number of foreign tourists is likely to increase if a country shares a border with
Mongolia. In Model 3, we include all variables in the gravity model. The evaluation results indicate that certain factors,
such as Mongolia's GDP per capita, the purchasing power parity ratio, and access to sanitation facilities, were statistically
insignificant. In contrast, we found that variables, including the distance between countries, whether a country shares a
border, expenditure per foreign tourist, and the tourism competitiveness index, were statistically significant.
Additionally, the explanatory power of the model, as indicated by the R? value, showed an improvement.

Table 2. By regression analysis results, by model /with intercountry distance/

Variables / models Model 1 Model 2 Model 3
Mongolian GDP per capita 0.11 0.16 -0.19
GDP per capita of visiting country 0.71%* 0.59%%* -0.48
Distance between countries -2.38%* -1.20%* -1.40**
Transportation costs - - -
Dummy variable of bordering 3.08%* 1.48%*
Costs paid by a foreign tourist -0.74**
Prchasing power Pareto ratio -0.35
Sanitation facilities access of Mongolia -2.04
International Tourism Competitiveness Index 6.77**
Foreign direct investment in Mongolia 0.06
Constant figure 19.92** 10.45%* 29.64**
R? 0.334 0.438 0.541
Number of data 648 648 289

Note: *** p <0.01, ** p <0.05, * p <0.1; robust standard errors in parentheses
Source: Authors’ calculations

The results of the study show that the number of foreign tourists decreases as the distance between countries, while
the number of foreign tourists increases if the country borders Mongolia. The number of foreign tourists tends to increase
if the international tourism competitiveness index improves. In addition, some models are likely to be affected by the
GDP per capita income of Mongolia, foreign direct investment, and the expenditure per foreign tourist.

The empirical results of the augmented gravity model provide strong support for the hypotheses. For H1, the GDP
per capita of origin countries has a positive and significant effect on tourist arrivals, confirming that higher income
levels increase outbound demand. For H2, distance is negatively related to arrivals at the 1 percent significance level,
validating the gravity theory prediction. For H3, the border dummy is positive and significant, showing that neighboring
countries generate substantially more visitors. For H4, the tourism competitiveness index has a strong positive impact,
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underscoring the importance of infrastructure and services. These findings demonstrate that the hypotheses are
empirically supported, and they provide robust evidence of the factors influencing Mongolia’s inbound tourism demand.

4. DISCUSSION

The findings of this study are consistent with the gravity theory and extend its application to the tourism sector in
a landlocked context. Similar to Anderson [20] and Gémez-Herrera [11], our results confirm the strong negative effect
of distance on tourist flows. Supporting evidence from Song et al. [18] and Wardani and Handayani [19] highlights the
role of GDP per capita in driving outbound tourism demand. The positive impact of border proximity echoes the findings
of Zhu et al. [16], who emphasized cross-border cultural and historical ties. Importantly, the insignificance of Mongolia’s
own GDP per capita differs from prior studies and underscores the unique structural constraints of a landlocked
developing country.

These results highlight the importance of reducing travel costs, enhancing infrastructure, and improving
competitiveness. Theoretically, this study contributes by adapting the gravity model to tourism in landlocked contexts,
while practically, it provides valuable insights for policymakers in Mongolia and similar economies. Furthermore, the
methodological implication of this research aligns with recent advances in economic forecasting that demonstrate the
importance of employing modern quantitative approaches. For example, Tegshjargal et al. [22] showed that machine
learning models outperform traditional time-series methods in predicting inflation in Mongolia, underscoring how
advanced empirical techniques can improve the reliability of applied economic research. This suggests that future studies
of tourism demand may also benefit from integrating machine learning approaches alongside gravity-based econometric
models to capture complex, non-linear dynamics in international travel behavior.

5. CONCLUSION

This study investigated the determinants of international tourism demand to Mongolia by applying an augmented gravity
model to panel data from 27 origin countries over the period 2000-2023. The analysis shows that geographical distance
significantly and negatively affects arrivals, while sharing a common border with Mongolia and stronger travel and
tourism competitiveness are associated with higher inbound flows. In the extended specification, the average cost borne
by foreign tourists exhibits a negative and statistically significant relationship with demand, indicating the salience of
price sensitivity. By contrast, variables such as Mongolia’s GDP per capita, foreign direct investment, sanitation access,
and purchasing power parity were not robustly significant once the full set of controls was included. Taken together, the
results reinforce the central roles of market accessibility, destination competitiveness, and travel costs in shaping demand
for a landlocked destination.

These findings translate into several policy implications. For distant markets, reducing effective travel costs through
improved air connectivity, schedule density, and route diversification is likely to yield the largest gains. For neighboring
countries, facilitation of cross-border mobility and development of heritage- and culture-based products can further
stimulate short-haul travel. Enhancing service quality and accessibility, together with targeted investment in transport,
communications, and basic tourism infrastructure, would strengthen
Mongolia’s competitiveness. National branding initiatives such as “Go Mongolia” can be expanded and better aligned
with the country’s nomadic cultural heritage to differentiate the destination and deepen market engagement.

Sustained growth will require complementary improvements in human capital and governance of the tourism sector.
Professional training, adherence to international service standards, and systematic performance management should be
prioritized. Establishing transparent key performance indicators and coordinating national, local, private, and external
financing will support efficient resource allocation and accountability.

38



International Journal of Social Science and Humanities Research-MIYR
Volume 5, Issue 3, pp.31~42

Future research could extend the present work by incorporating micro-level data on fares, route availability, and
traveler segments, by comparing Mongolia with other landlocked destinations, and by applying causal identification
strategies to evaluate the effects of bilateral air service agreements and visa policies. Such extensions would further
clarify the mechanisms highlighted here and inform a more finely targeted policy mix for sustainable tourism
development.
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