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ABSTRACT 
Objective - The study aims to explain the relationship between the number of tourists, which is an important factor in the tourism sector, and 
the transportation expenditures, which have an important place in the passenger transport and the development of tourism within the public 
expenditures. 
Methodology - The relationship between transportation expenditures (TE) and the number of incoming tourists to Turkey (TOU) has been studied 
empirically. The number of incoming tourists and the relationship of transportation expenditures made by the public were analyzed with the Toda 
Yamamoto causality test.  
Findings- The number of incoming tourists and transportation expenditures were analyzed with Toda Yamamoto causality test and a unilateral 
causality relationship was found between the number of tourists and transportation expenditures. Accordingly, there is a unilateral causality 
relationship from the transportation expenditure to the number of tourists.  
Conclusion - After reviewing previous studies it was concluded that this study contributes to the literature and science as there isn't any other 
study that examine the public transportation expenditures and the number of incoming tourists with this method. There is a unilateral causality 
relationship from the transportation expenditure to the number of tourists. In other words, as the number of tourists increases, transportation 
expenditures increase to meet the need. In addition, the analysis showed that tourists do not see the transportation system in the country of 
destination as an important criterion. 
 
Keywords: Tourism, number of tourists, transportation expenditures, Toda Yamamoto, VAR analysis.  
JEL Codes: E00, F00, Z30 
 

 

1. INTRODUCTION 

Transportation is the first pillar of the tourism sector. Because tourism movements cannot be realized without the means and 
vehicles of transportation. Therefore, the most important factor that make tourism necessary and valuable, is transportation 
(Korosteleva, 2013).  Transportation also has important functions for tourists. First of all, four important factors such as security, 
comfort, cost and speed are the basis of transportation. When we separate transport activity as freight transport and passenger 
transport, passenger transport comes to the fore in terms of tourism sector. The importance of the transport factor in terms of 
tourism is grouped as follows (Ataberk, 2009): Transport allows visiting the touristic areas of a country, transport is an important 
source of foreign currency inflow as it supports tourism, the means of transport not only provide people with mobility, but also 
support the economic and touristic development of their country. 

In world economies, tourists have a variety of expectations from the transport sector when they arrive in the country of 
destination and while they travel during their time of stay. Countries diversify their transport investments in line with these needs 
and expectations. The first of these factors is speed, which is very important in terms of airway transportation. For this reason, 
activities to build or expand airports in regions with potential for tourism are carried out. The other factor is comfort, which 
tourists want to travel comfortably and conveniently in all modes of transport. For this reason, all transportation companies 
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increase comfort with the latest technology and innovations. The next factor is security. Passengers want to feel safe both in terms 
of personal safety and for their property. The price of the transportation service is also especially important in terms of the cost 
and the price that the tourist will cover. When we look at the tourism sector in Turkey, the number of visitors who came to the 
country for touristic purposes in the nineties, when the development of tourism began, was 5.3 million, while in the 2000s, this 
figure exceeded 10 million, by the 2010s, Turkey has now held an important place among the world countries and reached 30 
million figures, in recent years, Turkey ranked as the 6th most preferred country of tourism (TÜROFED, 2019).  

Therefore, when transportation investments in 2020 are analyzed, it is seen that expenditures are as follows in order to meet the 
increasing tourism needs; for railway transport 10.7 billion TL, for road transport 6.7 billion TL, for urban transportation 5.8 billion 
TL , for airway transport 1.2 billion TL, for highways 343.9 billion TL, and for maritime transport 390.7 billion TL. Maritime transport 
manifests itself in freight transport. In terms of tourism, passenger transportation is mainly realized by airway and road transport.  
Public expenditures are examined under three headlines in terms of their form. These are current expenditures, transfer 
expenditures and investment expenditures. Current expenditures are expenses related to public consumption. Even though the 
expenditure on education, healthcare services and social security services are found under this expenditure item, expenditure 
regarding the development of agricultural services which have economical infrastructure are also counted among the current 
expenditures. In addition to all of these, personnel expenses are also among the expenditure items listed under the current 
expenditures. Investment expenditures are expressed as public expenditures aimed at increasing the efficiency of the economy 
both in the current period and in future periods and maintaining economic sustainability. What these expenditures have in 
common is that they have goals such as capital accumulation, job creation and increasing production capacity. In this sense, the 
expenditure items accepted within the investment expenditures can be counted as follows:  

• Expenses of construction, facilities and major repairs 

• Study and project expenses 

• Purchase and repair of machinery, equipment and vehicles 

When these spending items are taken into account, it will be seen that a significant proportion of transportation expenditures are 
included in the investment expenditures section. Indeed, transportation investment, which are quite large in volume, will be 
placed under the item of investment expenditures which are considered transport expenditure, since they require a high 
expenditure of machinery, equipment, vehicle and personnel and a high expenditure in terms of survey cost and repair 
transportation expenses. The most important item within the scope of transportation expenditures is transportation investment 
expenditures. However, there are also various additional expenditures that will be added to these investments. Since 
transportation expenditures are large-scale investments, there are many additional expenses, especially pre-feasibility studies.                                             

Transportation expenditures are also seen as consumption expenditures made by households. For example, post-2020 
consumption expenditures of transport group in Turkey, is at an average of 20%, but in 2014, they rose to an average of 37%. This 
is due to the increase in public transport investments and expenditure. In this study, transportation expenditures made by the 
public are examined. Transfer expenditures are defined as expenditures that do not have the quality of demand in the relevant 
current period and that only enable the exchange of ownership of the elements of wealth between individuals and institutions in 
a sense. These expenditures are not made in return for goods or services, nor are these expenditures made without provision. 
Examples of such expenditures are debt interest payments, government bond payments, social allowances and tax returns. The 
transport sector and the tourism sector have been feeding each other for a long time. In recent years, Turkey has reached 58 
airports, also the share of maritime passenger transportation has been increased with the cruise tourism. Along with high-speed 
trains and new technology, efforts are also being made to accelerate railway transport. Activities are being carried out to establish 
a tourism network with integrated transport and multi modal structures along with the road transport. In this study, the 
relationship between tourism and transportation is explained and the tourism sector and tourist numbers in Turkey are provided. 
In addition, transportation expenditures in Turkey are analyzed. Afterwards, the relationship between transportation 
expenditures (TE) and the number of tourists coming to Turkey (TOU) is analyzed empirically and it is explained with a review of 
literature. Finally, the number of incoming tourists and transportation expenditures made by the public are investigated with the 
Toda Yamamoto causality test. The findings are interpreted. 

2. LITERATURE REVIEW  

Various studies have been carried out in many countries. In the research conducted by Korosteleva (2013), the performance 
analysis of the transportation system in tourism logistics was conducted through interviews and surveys, and the problems 
experienced by tourists during transportation were identified and performance criteria were adopted for the better operation of 
the system. The analysis of supply and logistics in tourism was performed and the performance analysis of the transport mode 
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was conducted according to mode of transport used. While performance analysis was carried out, interview and survey methods 
were employed and it was determined what kinds of problems tourists experience in countries where they travel. Various policy 
proposals have been put forward to solve these problems. In a study conducted by İncekara, Dördüncü & Özer (2015), the 
transportation system is examined in terms of maritime transport, the transport system within tourism. It is stated that the share 
of maritime transport is increasing, but it is emphasized that in order to increase this ratio, it should be supported with integration 
of transport systems such as port – road – railway - airway. It was stated that the share of maritime transport in freight transport 
is higher, while it has a smaller share in passenger transport. Various practices and policies have been proposed to increase the 
share of maritime transport in passenger transport. In particular, multi-modal transport has been brought to the fore. The 
integration of transport types was analyzed. In a study conducted by Hepsağ (2016), seasonal unit root testing with monthly data 
was employed for 20 major tourism markets in Turkey. According to the results of the study, in addition to the convergence of 
tourism markets, it was found that in the months of January, March, April, May, July, September and October there were 
convergences in the long term. The countries with the largest share of tourism market and in which months of the year the 
countries converge were examined with seasonal data, which revealed what needs to be done in order to spread tourism to all 
months of the year. It was also found that there were similarities while examining 20 major tourism countries. 

The study conducted by Özcan and Erdoğan (2017), which used LM (RALS-LM) unit root test with monthly data for 14 major 
tourism markets in Turkey, concluded that convergence is valid for 10 tourism markets. In this study, 14 countries that hold an 
important place in the tourism market were studied with monthly data based on all months. The similarities of countries in terms 
of tourism were investigated. The study found that 10 countries out of 14 converged in the tourism market as a result of unit root 
tests. In the study conducted by Dinçer and Taşkıran (2016), the development of domestic tourism with airway transportation in 
Turkey and the inauguration of new domestic flights and points of Turkish Airlines, which is a national pioneer in this regard, and 
tourism mobility were evaluated with semi-structured interviews. Airway transportation among transportation modes was 
examined and the weight of airway transportation was shown to be effective in the development of domestic tourism in Turkey. 
How the expansion of Turkish Airlines, which has the largest share in passenger transportation and which is a pioneer, affects 
tourism was determined by the interview method. In the study conducted by Özdemir (1995), the importance of TCDD (State 
Railways of the Republic of Turkey) was examined in terms of tourism transportation. In tourism, especially in passenger transport, 
the leading mode of transport is airway and road transport. However, investments in railway transport have been increasing in 
recent years. This in turn improves tourism. The study examined the relationship of railways and tourism through analytical 
analysis. In the study conducted by Aşan (2006), various characteristics of foreign tourists, that visit Turkey, were examined with 
a Graphical Categorical Data Analysis. It was recorded that the months of July-August is a period of intense tourist inflows, and 
between the months of January and June more tourist than what was expected, visited Turkey. It was stated that tourists come 
to Turkey primarily for sightseeing and entertainment purposes. Many categories such as tourists coming to Turkey, region , 
country ... etc. were examined and it was found that due to the seasonal effects during summer months the volume of tourism 
was bigger. Graphical and categorical data analysis were used as method. 

In a study on enterprises of tourism transportation in Safranbolu, conducted by Cinkara (2017), it was stated that electric vehicles 
can be combined with solar systems and used in transportation to reduce the cost of transportation vehicles that traveling tourists 
demand from businesses. In the example of Safranbolu tourism region, the applications to reduce costs in the practices to meet 
the expectations of the tourist coming to region from the tourism enterprises were investigated. In the study conducted by Doğan 
and Dikmen (2018), the types of transport within the transport sector were examined on the basis of data in passenger transport 
and freight transport in Turkey and transport modes were compared. In the research carried out by analytical analysis method, 
swot analysis of transport systems such as road transport, airway transport, maritime transport and railway transport were 
conducted in terms of both passenger transport and freight transport. In the study, it is stated that while maritime transport and 
road transport are ahead in freight transport, airway transport and road transport are at the forefront in passenger transport. 
Kockelman et al. (2013) touched upon the cost-benefit assessment of improving networks in terms of economic impact of 
transport policies and practices. In addition, they examined the economic effects of congestion in pricing, by-pass (relief roots) 
systems and the transportation in the form of collecting from the road which is described as “right of way”. Regarding the 
economic consequences of the expenditure done for the improvement of transportation, Lakshman and Lata (2005) express more 
freight and preferred popularity in economic effects by separating the economic impact in terms of short-and long-term, defining 
the short-term effects of expenditure with the return to the economy as well as shortening the duration of the journeys. However, 
in terms of long-term benefits, it is pointed out that disruptions are minimized depending on the routine course of maintenance 
activities and the consequence of economic benefits that depend on the outcome of preventing the occurrence of problems rather 
than troubleshooting.  Immer and Stada (2004) suggest that these effects should be evaluated in a very broad perspective, not 
only in the context of contributions to the economy, but also in relation to the economic impact of transport expenditure, together 
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with direct and indirect investments in terms of transport fundamentals. Air pollution, noise pollution, accident costs, direct 
expenditures, investments and transportation revenues are other elements that make up this broad perspective. 

3. DATA AND METHODOLOGY  

The relationship between transportation expenditures (TE) and the number of incoming tourists to Turkey (TOU) has been studied 
empirically. Depending on the availability of the data, study used annual data that covers the period between 1985-2019. The 
data were obtained from the Ministry of Transport, Bumko, TÜRSAB tourism statistics. Finally, in empirical analysis, the logarithm 
of variables was taken.  In this study, causality analysis proposed by Toda and Yamamoto (1995) was used to examine the 
relationship between transportation expenditure and number of tourists. The advantage of this method developed by Toda and 
Yamamoto (1995) is that it enables accessing to causality findings through the VAR model independently of the inter-series 
cointegrated relationship. In the Toda-Yamamoto causality test, time series form a VAR model using level values of numerous 
levels - it does not matter which level- of order stationarity. In this test, which consists of two stages, firstly the optimal delay 
length is determined and the maximum degree of integration (dmax) is determined for the series that are subject to application. 
Determining the appropriate delay length for the VAR model is carried out using criteria such as Akaike and Hannan-Quinn. Thus, 
the augmented VAR model which includes the delay length of K+dmax is estimated with the detection of k, the optimal delay 
length with dmax, the maximum degree of integration. In the second phase, Wald tests are applied to the k delayed VAR coefficient 
Matrix, hence Granger causality-related inferences can be made.  Firstly, Augmented Dickey-Fuller (ADF) unit root test was 
employed to determine the order stationarity of variables. The results of ADF unit root tests applied to the levels and first 
differences of variables are presented in the table. 

Another advantage of this method proposed by Toda Yamamoto is that it allows causality inferences based on the VAR model 
regardless of whether the series are cointegrated or not. In addition, the fact that this approach does not require the use of some 
pre-tests, which are necessary for unit root tests, also makes the Toda Yamamato test more preferable. On the procedural side of 
the Toda Yamamoto test, which can be applied to the level values of the series, an improved Wald test (MWALD), which applies 
restriction tests to the parameters of the K-delayed VAR model, is used. First step of this two-step procedure is to determine the 
optimal length of k delay and the maximum degree of integration (dmax) for the series in the system. Criteria such as Akaike and 
Hannan-Quinn can be used to determine the appropriate delay length for the VAR model. With the determination of optimal delay 
length (k) and maximum degree of integration (dmax), an improved VAR model containing a total delay length of k+dmax can be 
estimated. The second step of the procedure is performed by applying Wald tests to the VAR coefficient matrix with a delay length 
of k, which has been obtained to make inferences based on Granger causality. 

Table 1: ADF Unit Root Test Results of the Levels and Differences of Variables 

Augmented Dickey-Fuller (ADF) unit Root Test 

Variables Delay Length t-statistic 

TE 0 -1.95957 

TOUR 0 -2.65854 

ΔTE 0 -5.72008* 

ΔTOUR 0 -4.67099* 

Notes: The symbol of * shows that the existence of the unit root with the zero hypothesis at the level of 5% significance is rejected. Delay lengths 
were determined using the Akaike Information Criterion (AIC).  The symbol of "Δ" shows that the first level of difference of series is taken. 

Firstly, expanded Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests were employed to determine the stasis order of 
variables during the investigation of the relationship between variables with causality analysis developed by Toda and Yamamoto 
(1995). According to the results of the ADF unit root test, shown in Table 1, the transportation expenditure and number of tourist’s 
variables are first-order stationary variables. The models established for the Toda-Yamamoto causality test adapted to the study 
are as follows: 

𝑼𝑳𝑯𝒕 = 𝜶𝟏 + ∑ 𝜷𝟏𝒊𝑻𝑼𝑹𝒕−𝒊

𝒌+𝒅𝒎𝒂𝒙

𝒊=𝟏

+ ∑ 𝜽𝟏𝒊𝑼𝑳𝑯𝒕−𝒊

𝒌+𝒅𝒎𝒂𝒙

𝒊=𝟏

+ 𝜺𝟏𝒕 

𝑻𝑼𝑹 = 𝜶𝟐 + ∑ 𝜷𝟐𝒊𝑼𝑳𝑯𝒕−𝒊

𝒌+𝒅𝒎𝒂𝒙

𝒊=𝟏

+ ∑ 𝜽𝟐𝒊𝑻𝑼𝑹𝒕−𝒊

𝒌+𝒅𝒎𝒂𝒙
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Accordingly, k was designated as “1” according to the VAR model, dmax as “1”, and the augmented VAR(2) model was estimated 
by the seemingly unrelated regression method. The causality analysis results obtained by this model are shown in Table 2. 

Table 2:  Toda-Yamamoto Causation Analysis Results 

                   Zero Hypothesis                                                    Delay Length                                                   MWALD Statistic 

𝑻𝑶𝑼𝑹 ↛ 𝑻𝑬 2 5.08269* 

𝑻𝑬 ↛ 𝑻𝑶𝑼𝑹 2 1.49435 

The symbol of * shows the rejection of the zero hypothesis at 5% significance level. 

According to the results in Table 2, a unilateral causality relationship was found between the number of tourists and the 
transportation expenditure. Accordingly, there is a unilateral causality relationship from the transportation expenditure to the 
number of tourists. While the number of tourists affects the transportation expenditure, transportation expenditure does not 
affect the number of tourists.  The study examined the tourism sector, which is one of the strategic sectors of Turkey, and 
examined the relationship between the number of incoming tourists and transportation expenditures, which holds a very 
important place in public expenditures. Transportation expenditures mainly invested on road transport, airway transport, 
maritime transport and railway transport. Considering that the first pillar of tourism is transportation, the incoming tourist reach 
the country of destination by using transportation modes. The number of incoming tourists and transportation expenditures were 
analyzed with Toda Yamamoto causality test and a unilateral causality relationship was found between the number of tourists 
and transportation expenditures. Accordingly, there is a unilateral causality relationship from the transportation expenditure to 
the number of tourists. While the number of tourists affects transportation spending, transportation expenditure does not affect 
the number of tourists. In other words, as the number of incoming tourists increases, investments in transportation systems 
increase as well, since it is alternative in terms of investment and it meets the need for tourism. Because the number of tourists 
in Turkey has increased considerably in recent years and has positively affected the balance of payments as an important source 
of foreign exchange returns. There have been investments in transportation to meet this demand and needs. Internal and external 
transportation investments were made to make travelling comfortable, convenient and fast with the optimum cost. Again, as 
stated in the study, transportation, accommodation facilities and expenditures do not affect the number of tourists. When we 
look at the travel demands of tourists, factors such as seasonal effects, cultural trips and price of travel come first. The 
transportation system is not seen as the first priority for the tourist who will demand tourism. Because of globalization, 
development of technology and increased mobility, access to even the most remote places is possible. Therefore, while the 
distance and location of the point of destination were important criteria before, it is no longer seen as such.  

5. CONCLUSION 

Tourism is one of the sectors that is positively affected by globalization. Because the increase in knowledge, technology and 
mobility has led people to travel more. Today, tourism contributes 9% of global national income and provides significant 
employment.  The study found a unilateral causality relationship between the number of tourists and the transportation 
expenditure. Accordingly, there is a unilateral causality relationship from the transportation expenditure to the number of 
tourists. While the number of tourists affects transportation expenditure, transportation spending does not affect the number of 
tourists. As tourists come to the country, new transportation expenditures are realized in order to provide both international and 
domestic circulation as an alternative to the airways. The acceleration of passenger transport will also accelerate tourism 
activities. In addition, the analysis showed that tourists do not see the transportation system in the country of destination as an 
important criterion. The study examined the number of incoming tourists, first situation tourist face when they enter the country 
of destination, the transport system that they use during their stay, and their expenditures, to improve the tourism sector. It is 
observed that countries with developed transportation systems in passenger transport accelerate the tourism activities. In other 
words, as the number of tourists increases, transportation expenditures increase as indicated with numbers in the introduction 
section. In addition, considering the strategic tourism policies implemented and the fact that Turkey is a country of tourism, as 
the number of tourists increases the number of airports, activities of the sea passenger transportation, and road expenditures in 
Turkey increase. In contrast, transportation systems remained among the less important criteria for tourists. While the distance 
and lack of transportation were the important factors affecting the demand of tourists, now thanks to the globalization, 
development of technology and the increase of mobility has rendered these criteria trivial. Accommodation preferences, seasonal 
tourism, entertainment opportunities and prices are more important. Turkey has a strong tourism potential. There are numerous 
possibilities such as summer tourism, health tourism and cultural tourism. However, transportation systems have several 
problems. For example, low speed and energy costs in road transport, low speed of railway lines, lack of marinas in maritime 
transport, lack of ports, tourist problems and fuel costs in airway transport and sensitivity to international policies. The resolution 
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of such issues will increase the existing potential. In recent years, road transport was made easier with integrated transport by 
connecting the highways. The development of the cruise tourism facilitated the maritime transport. Opening of new airports 
directed tourists to airway transport. 
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