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ABSTRACT 

The objective of this paper is to explore the accessibility of various vehicles to the 

airport and passenger’s travel behavior. The connection between the airport and 

the urban transportation system is vital for both air passengers and the airport. To 

answer the research question more accurately, the literature review method was 

conducted in this research. Based on some previous research about Shanghai 

Pudong Airport, the analysis of characteristics of various ground access modes 

was conducted with the consideration of several factors including travel time, 

travel cost and bulky luggage. The result indicates that passengers prefer to take 

private vehicles and taxis to the airport, while public transport still occupies a 

certain proportion. Finally, the current ground access structure and its forming 

reasons were summarized by analyzing some major influence caused by various 

factors. The result of this research might provide some modifications to the existing 

airport transportation systems in China and theoretical guidance for the 

construction of new airports. 
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INTRODUCTION 

The airport ground access system is a huge and complex integrated transportation 

system, composed of high-speed railway, urban railway system, bus, taxi, long-distance 

coach, private vehicle and so on (Zhong & Chen, 2016). Due to the connection between the 

airport and urban transportation system, the overall service quality and the operation 

efficiency of an airport will be deeply affected by the capacity of the ground access system. 

Over the past decades, the number of Chinese air passengers has experienced rapid 

growth. Moreover, air travel has become an essential part of daily travel. The increased 

demand in air transport not only requires the higher quality of air traffic management, but 

also shows the demand for a perfect airport ground transportation system. Especially in some 

big cities, with the presence of more International airports, the urban transport system 

connecting the airports and nearby cities has become increasingly crowded.  

There is a growing interest in issues related to planning for airport ground access. As 

airports are major trip generators in their regions, it is becoming increasingly important to 

understand how passengers make their travel choices (Akar, 2013). By understanding this 

information, airports can upgrade their service level and the ground transportation system 

Understanding air passenger access mode choice and willingness to adopt new 

services could help in designing and marketing new services, as well as planning airport 

infrastructure improvements (Chebli & Mahmassani, 2002). In this research, by comparing 

disparate vehicles’ cost and time, passenger’s travel behavior will be analyzed. 

 

LITERATURE REVIEW - BACKGROUND 

Typically, airports are treated only as employment centers or as special generators. 

Important and distinct features of air passenger travel affecting trip distribution and mode 

choice are rarely modeled explicitly (Gupta, Vovsha, & Donnelly, 2008). The accessibility of 



airports has been researched since several decades as it is an interesting topic for researchers, 

governments, airlines and airports (Koster, Kroes, & Verhoef, 2011). It is obvious that how to 

arrive at the airport more quickly is a critical topic to researchers and this topic is related to 

many stakeholders. 

As the vital node of a passenger transportation network, the transportation hub is the 

connection between multiple travel modes and the important port for the massive passenger 

flow to enter into or exit from a city area (Zhong, Wan, Zhang, Yin, & Ran, 2017). The 

development and construction of transport hubs usually integrate urban renewal with jointly 

development of both ground and underground space. Meanwhile, the transport hub is usually 

regarded as a “city flagship” promoting the regional economic growth (Jia & Fang, 2016).   

Therefore, the combination of an airport with different kinds of vehicles plays a vital 

role in urban transportation hubs. Also, it is indispensable to every people’s daily life.  

Airport Ground Access 

Accessibility is an important indicator which reflects the degree of difficulty that 

travelers have in accessing to the destination (Bao, Hua, & Gu, 2016). It is obvious that the 

better the airport ground access, the easier passengers can arrive at airports. 

Airport surface access is increasingly seen as a major problem not only in the UK but 

worldwide given its impact in terms of both traffic congestion and environmental degradation 

(Francis, Humphreys, Ison, & Aldridge, 2004). Airport ground access is one of the key 

determinants influencing air travelers’ airport choice. The continuous growth of air travel 

demand and the consequent induced road congestion have encouraged the development of 

efficient transit systems approaching the airport (Malandri, Mantecchini, & Postorino, 2017).  

Thus, airport, as an increasingly popular travel choice to passengers, should be 

associated with a series of perfect ground access system to improve their capacity and 

efficiency. 



Travel Behavior  

When considering mode choice criterion, departing air passengers allow a period of 

time, additional to the time allowance predicted for their ground access to airports. This 

additional time is commonly known as a “safety margin” (Tam, Lam, & Lo, 2008). It can be 

seen that passengers tend to set aside a period of time when traveling to prevent traffic jams. 

For passengers, ease of carrying luggage was identified by the majority of 

interviewees as a key factor in mode choice (Budd, Ison, & Ryley, 2011). Air travelers 

usually choose airports after considering various factors such as air fare, frequency of flights 

or flight schedule, departure time, access distance, and modes to the airport (Choo, You, & 

Lee, 2013). Based on the information above, various factors will affect passengers’ travel 

choices. 

Travel Cost 

Compared to other investments for improving the service level of public 

transportation systems, the costs of rerouting the public vehicles are low and can, yet, highly 

improve the performance of the system (Mandl, 1980).  

Fare is the premise of transportation services. Required fare is the main attribute of 

passenger need to consider (Ma, Jia, & Zhang, 2013). Fares are fundamental to the operation 

of public transport since they form a major source of income to operators. In general, if fares 

are increased, patronage will decrease (Paulley et al., 2006). 

According to the information above, it is can be seen clearly that cost is essential in 

transportation issues and it will affect passengers’ travel choices. 

Travel Time 

Time has appeared as one of the variable’s affecting the demand for travel in an ever-

increasing number of empirical studies (Brown, 1965). 



There are cases when passengers are willing to pay a premium to reduce the travel 

time, in particular when the trip has to be made (Tsamboulas & Nikoleris, 2008). 

Because most public transit attributes are of a stochastic nature—travel time, dwell 

time, demand, and so forth—the passenger is likely to experience unplanned waiting and 

riding times (Hadas & Ceder, 2010). The information above indicates that time is an 

important factor when analysis transportation problems. 

 

STATEMENT OF HYPOTHESIS 

For several reasons. There is significant heterogeneity in tastes, especially with 

respect to the sensitivity to access time, characterized by deterministic variations between 

groups of travelers  as well as random variations within groups of travelers (Hess & Polak, 

2005).  

Some transport impacts, such as vehicle operation costs and travel time values, have 

been widely studied and estimates of their magnitude are easily available, making them 

relatively easy to evaluate (Todd & Eric, 2009). 

Based on the existing body of knowledge reported above, the following hypotheses 

are conducted.   

Research Question (RQ): What are some major factors that will influence 

passenger’s choice in vehicles to the airport? 

H1: Regarding travel time 

1a - Passengers may prefer cars and taxis due to less waiting time. 

1b - Passengers may choose metro due to its punctuality 

According to the previous literature review, time is a significant factor to measure 

passengers’ needs. Passengers who prefer to take public service transportation such as metros 



always focus on punctuality, while cars and buses will be influenced by the actual road 

conditions. 

 

H2: Regarding travel cost 

2a - Passengers prefer to choose public services due to their cheap price. 

2b - Passengers will choose cars or taxis because of convenience. 

Based on previous research, the cost of public service vehicles is much less than 

private cars and taxis. When people choose a kind of vehicle to the airport, the cost will be 

considered first. However, some passengers may ignore the cost due to their actual conditions 

such as too much luggage and ample space. 

 

METHODOLOGY 

Literature Review Study – Mixed Method (Qualitative and Quantitative) 

To acquire the most accurate and reliable data, all statistics are mostly based on some 

previous research papers from authority organizations and reorganized well to compared time 

and cost among several vehicles. In addition, passenger’s requirements for the vehicles to the 

airport will also be identified.  

Because all methods of data collection have limitations, the use of multiple methods 

can neutralize or cancel out some of the disadvantages of certain methods. As well, the 

strengths of each approach can complement each other (Byrne & Humble, 2007). By 

conducting mix methods, some flaws of quantitative or qualitative method can be eliminated 

effectively and the results of the whole research will be more precise. In addition, mixed 

method is particularly appropriate for collaborative and applied research (Byrne & Humble, 

2007). Because this research is a practical problem in people’s daily life, mixed method is the 

most appropriate one to achieve the goal. 



In previous research, the result indicates that while out-of-vehicle travel time and in-

vehicle travel time are two important factors in affecting outbound travelers’ choice of airport 

access mode, the amount of overall time-savings and the user-friendly nature of the modal 

offers are also crucial attributes (Jou, Hensher, & Hsu, 2011). It can be seen that to research 

travelers’ choice of vehicles to the airport, both quantitative and qualitative data are required 

to better understand this issue.  

This research will retrieve secondary data from other scholars’ questionnaire and 

survey results. Since there are many airports in China, most previous studies were conducted 

with Shanghai Pudong airport as a typical example. Each kind of access mode’s 

characteristics has been rearranged in a new table and their share ratio has been shown below. 

Moreover, the proportion of travel purposes, passengers’ bulky luggage quantities and their 

requirements have been exhibited in some of the following figures.  

 

ANALYSIS / RESULTS 

Results 

This research conducts secondary data from several previous research. Some data is 

directly printed from the previous paper, while other data is rearranged and put in table 

forms. Basic information on disparate access mode’s sharing ratio is provided in Figure 1. 

Approximately 4.6% of the air passengers take maglev train to the Pudong Airport, 14.40% 

take the metro, 13.50% take airport express bus, 22% take taxi and 33% take private vehicles. 

More than half of passengers who choose taxi or private vehicle, while the total proportion of 

maglev and metro modes is about a quarter. 

  



Access Mode Sharing Ratio 

Maglev 4.60% 

Metro 14.40% 

Airport express bus 13.50% 

Taxi 22% 

Private vehicle 33% 

Other modes 12.50% 

Figure 1: Sharing Ratio of land-side transport in Pudong International Airport  

Note. Adapted from Share Ratio Change of Public Transport in Airport Landside under the Background of Car 

Population Rapid Increase—A Case of Shanghai Pudong International Airport, by Fu, Lin, Niu, & He (2017), 

retrieved from https://www.sciencedirect.com Copyright 2019 by Elsevier B.V. 

 

Figure 2 shows the generalized travel time of different access modes. It can be seen 

clearly that taking public vehicles to Pudong Airport such as metros, Maglev and airport 

express bus is very time consuming, while the generalized time of taking taxis and private 

vehicles is about one hour. 

 

 
Figure 2: Travel time composition and generalized travel time (min) 

Note. Reprinted from Research on the Service Characteristics of Airport Ground Access—A Case Study of 

Pudong International Airport in China, by Zhong & Chen (2016), retrieved from https://ascelibrary.org 

Copyright 2019 by American Society of Civil Engineers 

 

Figure 3 shows the characteristics of different access modes. Among the four modes 

of city public transport, maglev has several advantages, the fastest average speed, and 

relatively big capacity. However, maglev’s operation time is limited. Metro has several 

advantages, the cheapest price, and the biggest capacity. Therefore, the metro occupies the 

largest share among public transport. Nevertheless, it has some disadvantages, the lowest 

average trip-speed and limited operation time. Compared with the metro, the airport express 

bus ticket price is more expensive. But the airport express bus still has its advantages, the bus 



trip speed is faster than the metro except for the peak period and it keeps service later at night 

than the metro. Since the reason above, the airport express bus still keeps some market share 

in competition with the metro. As for taxi, the most obvious advantage is its 24 hours-

operation time, while its price is the highest. 

 

 
Figure 3: Characteristics of Different Access Modes 

Note. Reprinted from Research on the Service Characteristics of Airport Ground Access—A Case Study of 

Pudong International Airport in China, by Zhong & Chen (2016), retrieved from https://ascelibrary.org 

Copyright 2019 by American Society of Civil Engineers 

 

As shown in Figure 4, tourist travel accounts for about 50%, which is the largest 

proportion of current air travel. Besides, business travel accounts for 18% and the purpose of 

visiting relatives accounts for 9%.  

Travel Purpose Distribution 

Business trip 18% 

Tourism 50% 

Visiting relatives 9% 

Others 23% 

Figure 4: The distribution of the travel purpose of passengers 

Note. Adapted from Statistical Analysis of Passenger Flow Characteristics at Shanghai Pudong International 

Airport, by Huang, Ye, & Yang (2013), retrieved from https://ascelibrary.org Copyright 2019 by American 

Society of Civil Engineers 

 

Figure 5 shows the distribution of the bulky luggage carried by passengers in Pudong 

airport. The figure indicates that the vast majority of travelers bring at least one bulky 

luggage and only a small proportion of passengers traveling without bulky luggage. 



 

Luggage Quantity Distribution 

No carrying 15.90% 

One 52.40% 

Two 21.40% 

More than three 10.30% 

Figure 5: The distribution of the bulky luggage carried 

Note. Adapted from Statistical Analysis of Passenger Flow Characteristics at Shanghai Pudong International 

Airport, by Huang, Ye, & Yang (2013), retrieved from https://ascelibrary.org Copyright 2019 by American 

Society of Civil Engineers 

 

Figure 6 shows the most common factors of the access modes include time cost, 

money cost, punctuality and reliability, convenience and comfortableness of the journey. The 

most important requirement of passengers for access modes is the time cost, the second is 

punctuality and reliability, followed by money cost, convenience, and comfortableness. 

 

 
Figure 6: The passenger’s most important requirements of land-side transport mode 

Note. Adapted from Share Ratio Change of Public Transport in Airport Landside under the Background of Car 

Population Rapid Increase—A Case of Shanghai Pudong International Airport, by Fu, Lin, Niu, & He (2017), 

retrieved from https://www.sciencedirect.com Copyright 2019 by Elsevier B.V. 

 

Discussion 

Based on the results above, private vehicles and taxis are the two major modes of 

transport for air passengers, while public transportation shares a small proportion, which 

considered to be the biggest ratio. Actually, there are many factors for this phenomenon. 



First of all, private vehicles and taxis are more comfortable and quickly compared 

with public transport. According to Figure 6, the most significant factor passengers are 

concerned about in land-side transport modes is time cost, and private vehicles and taxis can 

satisfy this requirement well. Secondly, most airline passengers tend to carry bulky luggage, 

it is obvious that private vehicles and taxis are more suitable for them. Third, most public 

transport vehicles stopped after ten o 'clock in the evening, which cannot satisfy most 

travelers’ demand because they tend to choose cheap redeye flight at midnight. Last but not 

least, money cost and punctuality are also important factors for most passengers, and they can 

explain why public transportation with stable running time also accounts for some share ratio, 

such as the metro. 

 

CONCLUSIONS AND PRACTICAL IMPLICATIONS 

For a perfect airport transport system, apart from a complete airline network, an 

excellent ground access system is also indispensable. Hence, the airport passengers’ travel 

choice is closely related to the airport ground access. In this research, the characteristics of 

different airport ground access modes were compared. The result indicates that private 

vehicles and taxis are the most common choices among passengers, while public transport 

shares a small ratio. To explain this phenomenon, the most important requirements of 

passengers were taken into account at the same time. Finally, some factors that influence 

current passengers’ travel behavior were discovered and some recommendations were 

proposed to improve the ground access system of Chinese airports. 

On a practical level, these findings will be helpful to improve passenger airport 

experiences by establishing more efficient airport ground transport systems. Also, the public 

transportation system can attract passengers by providing pre-registration service for 

passengers such as Hong Kong airport. For instance, passengers who choose the Hong Kong 



metro can check their luggage in advance and they can take the metro without heavy luggage. 

Last but not least, the research results provide some theoretical guidance for the construction 

and design of the new airport in the future. 

 

LIMITATIONS AND FUTURE RESEARCH 

Although some research results shown in this study are of instructive significance, 

some limitations also exist. First and foremost, this research does not take passengers’ start 

point into account and their travel choice to the airport may be influenced by this factor. 

Moreover, different travel days may also have an impact on passengers’ choices of vehicles. 

Finally, future studies can focus on the internal factors which will influence passengers’ 

travel choices, such as their income, age, and occupation. 
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