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ABSTRACT 

The Flightpath2050 goal of enabling 90 per cent of European passengers to complete their door-to-

door journey within four hours is a very challenging task. A major objective of the DATASET2050 

project is to deliver insight into both current and future processes relating to the European 

transport system. In this regard, the deliverable D3.1 "Current Passenger Demand Profile" focuses 

on the demand side of European (air) transport with the specific goal to develop a range of 

passenger profiles and respective archetype journeys. For this purpose, a variety of passenger 

characteristics including demographic, geographic, socio-economic and behavioural aspects as well 

as particular mobility patterns are analysed using available European data.  

Based on the analysis of this passenger related data and specific mobility behaviour of the different 

member states (EU28 and EFTA), six different passenger profiles and five different archetype 

journeys have been developed. The six different traveller profiles include two groups travelling for 

business purposes and four groups that have a private focus. Various characteristics including the 

length of stay at the destination, the amount of luggage taken along, or the level of technological 

affinity is assigned to each passenger group. The generalised journeys are based on specific types 

of destinations as well as respective route lengths. These are matched with the passenger profiles 

and hence each passenger group is associated with at least one particular journey type.  

Pairing these demand profiles with the current supply of the European transport system helps to 

identify potential for improvement. The focus in this report has been placed on high density routes 

both in terms of air traffic and population density in order to capture a high share of potential 

passengers for the current demand profile. Based on these profiles and journey times, metrics will 

be developed which deliver specific input for the model. Hence, there is close alignment with the 

respective work packages WP2 and WP5. 
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1 INTRODUCTION 

The Flightpath2050 goal of enabling 90 per cent of European passengers to complete their door-to-

door journey within four hours is a very challenging task. A major objective of the DATASET2050 

project is to deliver insight into both current and future processes relating to the European 

transport system. In this regard, the deliverable D3.1 "Current Passenger Demand Profile" focuses 

on the demand side of European (air) transport with the specific goal to develop a range of 

passenger profiles and respective archetype journeys. It is important to include a variety of 

characteristics describing the demand for mobility in general and for air transport in particular. The 

data driven approach taken here focuses on the current transport system and will deliver input for 

the model developed in WP2 and implemented in WP5. Together with the results from the supply 

side analysis (WP4) current bottlenecks and areas of improvement regarding the European 

transport system can be identified. Within this discussion, the report concentrates on the EU28 

and EFTA countries outlined in Table 1. 

Table 1: Countries included in the DATASET2050 analysis 

EU28 and EFTA countries considered in DATASET2050 

Austria (S) Finland (S) Lithuania (S) Slovenia (S) 

Belgium (S) France (S) Luxembourg (S) Spain (S) 

Bulgaria Germany (S) Malta (S) Sweden (S) 

Croatia Greece (S) Netherlands (S) United Kingdom 

Cyprus Hungary (S) Poland (S) Iceland (EFTA; S) 

Czech Republic (S) Ireland Portugal (S) Liechtenstein (EFTA; S) 

Denmark (S) Italy (S) Romania Norway (EFTA; S) 

Estonia (S) Latvia (S) Slovakia (S) Switzerland (EFTA; S) 

EFTA: European Free Trade Association countries, S: Schengen Agreement countries 

Passengers' travel behaviour, their preferences regarding holiday destinations, their travel budget 

and experience sought are influenced by various factors such as gender, the country of origin of a 

traveller, age, the educational level or the usage of information and communication technologies. 

There are also interdependencies between the different factors as outlined in Figure 1 below. For 

example, the usage of information and communication technology during a journey may be 

ƛƴǘŜǊƭƛƴƪŜŘ ǿƛǘƘ ŀ ǇŜǊǎƻƴΩǎ ŀƎŜΦ Lƴ ƻǊŘŜǊ ǘƻ Ǝŀƛƴ ŀ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƻŘŀȅΩǎ ǇŀǎǎŜƴƎŜǊ 

behaviour and resulting expectations towards the European transport system, a range of factors is 

analysed, both quantitatively and qualitatively. Figure 1 depicts those parameters which are 

discussed in more detail in section 3. At the end of each section the implications for transport 

demand and for the characterization of different passenger groups will be outlined. Following that, 
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section 4 outlines passenger mobility behaviour in general and with regard to air travel in 

particular. 

 
Figure 1: Factors influencing passenger demand for mobility (own depiction) 

Following that, passenger profiles are generated using existing data on European passengers as 

well as different studies concerned with the analysis of passenger behaviour and demand. In 

addition to this, a set of generalised journey types is described in order to determine trip 

characteristics such as preferred destinations, access modes to the airport, or trip booking 

behaviour (section 5). The combination of passenger profiles and journey types provides one pillar 

for the assessment of the four hour door-to-door goal within this project. Section 6 summarizes 

and outlines the next steps. 

Demographical aspects
-Population
-Age structure
-Gender

Geographical aspects
-Country size
-Population density
-Urbanisation

Socio-economic aspects
-Gross domestic product 

and ease of doing business
-Household structure
-Education level

Mobility aspects
-Overall mobility behaviour
- Investigation of air journeys
-Passenger luggage
-Value of travel time

Behavioural aspects
-Information and 

communication technology
-Environmental awareness
-Safety and security



 

PASSENGER CHARACTERISTICS     6 

2 PASSENGER CHARACTERISTICS 

2.1 Demographical aspects 

The population size affects the demand for air travel since a larger demand basis automatically 

increases the demand for mobility. Hence, the population of a country has to be taken into 

consideration when estimating and differentiating the demand for air travel. 

2.1.1 Population and age structure 

The absolute population for each of the EU28 and EFTA countries is outlined in Figure 2 and the 

countries are displayed in descending order of their total population.  

 
Figure 2: Population in EU28 and EFTA countries by age group (data: Eurostat, 2014a) 

The six largest countries ς Germany, France, the United Kingdom, Italy, Spain and Poland ς already 

make up almost 70 per cent of the population within this country sample. Hence, a high share of 

mobility demand will be generated within these countries alone. This will be elaborated on in more 
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detail in section 4. Germany and Italy have a high share of population over 45 years of age, with 51 

and 50 per cent respectively. Iceland and Ireland, on the contrary, have the highest share of 

population in the age cohort of under 15 year olds (about 20 per cent) and slightly more than 60 

per cent of the population being below 45 years of age. 

Figure 2 and Figure 3 outline the distribution of the overall European population across predefined 

age groups. More than 50 per cent of Europeans belong to the age groups between 25 and 44 

years as well as 45 and 64 years. These two groups also reflect the majority of the working age 

population. 

 
Figure 3: Accumulated distribution of different age groups (data: Eurostat, 2014a) 

Figure 3 depicts the population by the different age groups for the base year 2014 accumulated for 

all considered countries. The distribution of population across the different age groups is similar 

for all countries. A distinction among age groups is important since travel behaviour may differ by 

age group, such as in terms of travel activity in general, trip duration, disposable income, 

expectations along the journey and other factors. 
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Figure 4: Travel activity of different age groups (data: Eurostat, 2014b) 

The accumulated data for all EU28 and EFTA countries shows that the group of 25 to 44 year olds, 

on average, is the most active one in terms of trips taken per year, followed by the age group of 45 

to 64 year old. The least active citizens are those of 65 years and older. Within each age range 

those countries with the highest and lowest travel activity are outlined. The relationship between 

age cohort and demand for travel has been investigated in different studies. Alsnih and Hensher 

(2003) analyse the travel behaviour of the elderly population with particular focus on private car 

use versus public transportation. They find that retirees are likely to conduct trip chains, meaning 

they combine multiple purposes and destinations within one trip in order to minimize the effort of 

driving. Public transportation is increasing among those being 75 year old and above in densely 

populated urban areas. Reasons for this might be the mere availability of respective infrastructure 

and frequencies of public transport services within these areas compared to rural ones. 

Möller et al. (2007) give a good overview of different studies and outline factors that drive the 

demand for travel among seniors including higher life expectancy, high disposable income (also 

due to savings) or good state of health. The study considers three different groups of senior 

travellers: (1) empty nesters including the age group 55 to 64, (2) young seniors with adults from 

65 to 79, and (3) seniors including the age group 80 and over. The amount of trips per year is 

higher for the empty nesters since these citizens are still in employment whereas trip amount is 
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decreasing for the latter two groups. However, trip duration is increasing with age. Reasons for not 

travelling include the lack of financial means as well as deteriorating health status. The authors 

also use a focus group approach in order to get a more detailed insight of the travel behaviour of 

elderly passengers in Austria. Both approaches imply that elderly passengers tend to travel during 

off-peak seasons and prefer longer stays. Sakai et al. (2000) focus on the travel demand among 

older Japanese citizens taking into account different effects including age, cohort and time. All 

studies show that the group of senior travellers is very prone to travel, a development continuing 

in the future since travel behaviour is likely to manifest over time, i.e. travelling can be considered 

as "learned behaviour" (Möller et al., 2007). This means that today's 30 year olds, for example, 

pursue their particular travel patterns to a high degree when they get older. 

Regarding the behaviour of youth travellers, studies by the World Tourism Organization (UNWTO) 

(2016) as well as a report by the International Student Travel Confederation together with the 

Association of Tourism and Leisure Education (2003) investigate the travel planning, expectations 

and trip duration, amongst others, of this particular group. The UNWTO report looks at travellers 

between the ages 15 to 29 which account for approximately 23 per cent of all global travellers. The 

major motivation for this group is the experience of new cultures, getting to know local people and 

to "live local". Furthermore, with more students enrolling in higher education, studying abroad 

becomes increasingly important. Although student or young travellers often only have a low 

budget, i.e. being money poor but time rich, their travel expenditures within a country or region 

are not necessarily lower than those of a tourist with a higher income. This can be accrued to the 

longer trips young travellers often conduct; hence their expenditures accumulate to a high level as 

well. In addition, some of these travellers combine their travelling with work in the respective 

destination in order to enhance their budget. The latter report is based on a detailed survey among 

global travellers aged mostly below 26 and confirms a lot of those aspects of the UNWTO study. 

Main reasons for travelling here are getting to know new cultures, the pleasure of travelling itself 

as well as enhancing one's knowledge. Already in 2002, the year of the survey, the internet was the 

predominant mode for young travellers to plan and book their trip. Considering that a high share 

of this group travels to long-distance destinations, air transport is the mode used the most. 

Furthermore, as stated in the studies about senior travellers, young travellers also experience 

some kind of travel learning or "travel career", which means building up experience and 

accumulating knowledge regarding travel itself and different destinations. Also, the group of young 

travellers is not homogeneous but differs according to travel destinations, age, income level, or 

experience sought. 

2.1.2 Gender 

Another important aspect in defining different passenger profiles is the gender of traveller. The 

share of female population is around 50 per cent in each of the considered EU states. These figures 
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roughly translate to the share of females travelling for either personal or business reasons (Figure 

5). However, in a majority of the countries the amount of male business travellers still exceeds that 

of female ones with the latter expected to increase in the future. 

 
Figure 5: Share of female and male travellers (data: Eurostat, 2014b) 

Travel behaviour and expectations differ by gender and hence have to be catered for accordingly. 

A recent survey by HolidayIQ (2016) investigated the expectations of female Indian travellers along 

the trip (BusinessWire, 2016). Amongst others, safety and improved accessibility of remote 

destinations were named as being important aspects. Furthermore, a high share demands more 

female service providers such as tour guides or women-only transport. Moreover, in the last 

decades the labour market participation of women as well as the female education level have 

strongly been increasing. Both factors contributed to more financially independent women and 

changing family structures. A range of studies show that the gender gap in terms of mobility 

behaviour has been closing over last decades. Especially in regard to automobility, i.e. the amount 

of licences obtained, daily trips made by car as well as kilometres driven in a year, women have 

been catching up with men. More women entering the workforce also contributes to an increase in 

female business trips as well as different types of holiday destinations (Kalter et al., 2011; 

McGuckin and Murakami, 1995). 
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Implications 

Distinction by age group: The share of population within the age groups differs, age influences travel 

behaviour in regard to required services and type of trips taken. 

Distinction by gender: Travel expectations and behaviour differ by gender; women play a decisive role in 

determining holiday locations and make up an increasing share of business travellers. 

2.2 Geographical aspects 

Within this section, the distribution of population across the different countries in the considered 

sample is discussed. The analysis is important to understand the demand for transport and flows 

between different regions. Investigating the share of passengers originating in rural and urban 

regions with different levels of modal accessibility (to be analysed in work package 4 of the project) 

facilitates the assessment of the four hour door-to-door goal within Europe. 

2.2.1 Country size, population density and urbanization 

The overall share of urban population, according to World Bank (2016) data, accumulates to more 

than 70 per cent of the total population across the considered European countries. 
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Figure 6: Correlation urbanization and GDP per capita (data: Eurostat, 2014c; World Bank, 

2016) 

Figure 6 shows that all these countries have an urbanization degree of at least 50 per cent and that 

the majority of countries have a share of above 65 per cent regarding their urban population. It 

also depicts the relationship between GDP per capita and the degree of urbanization for each 

country. However, the correlation between these two parameters is rather weak and both 

urbanization and GDP development are predominantly driven by other factors. 

The overall share of urban population gives a first indication that a high share of (air) transport 

within Europe takes place between urban centres. In order to depict these flows the geographical 

distribution of urban agglomerations gives a further indication. 
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Figure 7: Population density by NUTS 2 region (data: Eurostat, 2014a) 

 

Figure 7 hence shows a map by Eurostat (2014a) visualising population density on the NUTS 2 level. 

It can be seen that population density is usually highest in the areas surrounding European capitals 

and large cities (i.e. Paris, London, Rome, Berlin) or large urban agglomerations (e.g. German 

Ruhrgebiet). Since DATASET2050 addresses the four hour door-to-door goal including air traffic, 

the availability of airports as well as access modes within the different regions (to be investigated 

in WP4 of the project) has to be matched with the demand for air travel in the respective regions. 

It can hence be differentiated between different types of journeys, i.e. passengers starting in a 

rural region travelling to an urban agglomeration and back; travellers travelling between two large 

urban centres; or suburban dwellers travelling to a coastal region less densely populated than the 

major urban centres. 
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Figure 8: Urban agglomerations across European countries (data: World Bank, 2015) 

In addition, Figure 8 shows the distribution of urban population across differently sized urban 

agglomerations. Within almost all countries, more than 50 per cent of the urban population lives in 

cities with up to 500,000 inhabitants. In Portugal, for example, the urban population is highly 

concentrated geographically. More than 60 per cent of the urban population lives within two large 

urban centres and the remaining share is distributed across smaller urban agglomerations with less 

than 300,000 inhabitants. Compared to other European countries, Spain, France, and the United 

Kingdom are characterized by very large urban agglomerations with at least more than five million 

inhabitants. The analysis of the distribution of population gives a first indication to potential 

demand for air transport services. 

 

Implications 

Distinction by travel flows between urban regions: The depiction of passenger origin and destination 

according to distribution of population within Europe helps identify potential traffic flows, i.e. having a 

passenger from a large urban area travelling to another urban area vs. a passenger travelling from rural 

regions to urban centres or holiday locations (categorization of origin and destinations according to 

specific traffic flows). 
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2.3 Socio-economic aspects 

Socio-economic aspects constitute major drivers of current and future demand for air transport. 

The first part of this section elaborates on the GDP level across EU28 and EFTA states as well as on 

the attractiveness of a country in terms of doing business. The household composition also 

contributes to the derivation of passenger profiles since it can be distinguished, for example, 

between families or singles travelling. The last part within this section addresses the educational 

attainment level.  

2.3.1 Gross domestic product and ease of doing business 

Figure 9 depicts the GDP per capita for the considered EU countries with Liechtenstein leading 

ranking first.  

 
Figure 9: GDP per capita and ease of doing business index (data: Eurostat, 2014c; World 

Bank, 2014) 

The Eastern European countries like Romania, Bulgaria or Lithuania have the lowest GDP per 

capita. The correlation between this indicator and the demand for air travel will be outlined in 

section 4. The business environment of a country is an important factor in determining the level of 
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GDP, the cooperation with other countries, or the attractiveness in terms of working conditions. 

This in turn affects the demand for mobility within and beyond a region. 

¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ǇŀǊŀƳŜǘŜǊ ƛǎ ƛƴŎƭǳŘŜŘ ōȅ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǎƻ ŎŀƭƭŜŘ άŜŀǎŜ ƻŦ ŘƻƛƴƎ ōǳǎƛƴŜǎǎέ ƛƴŘŜȄΦ 

This index is established by the World Bank and includes 189 countries. The country in first place 

(rank 1) has the best business environment, hence, the lower the index number, the better. The 

index is composed of different indicators addressing the regulatory business environment and 

changes within these1. According to this World Bank index, Denmark has the most attractive 

business environment within this country sample and another four countries are within the global 

top ten (the United Kingdom, Norway, Sweden, Finland). This indicator may be useful for the 

assessment of future economic development in particular regions, i.e. whether it is attractive for 

companies to locate subsidiaries or even headquarters within particular countries.  

2.3.2 Household structure 

The distribution of different household sizes can give an indication as to whether there is a high 

share of single travellers, either travelling alone or in groups, or families using transportation 

services. In Denmark, Finland, Norway, Germany, and Sweden the share of single person 

households accumulates to more than 40 per cent of total population. Further including two-

person households, the figure rises to more than 70 per cent (Figure 10). 

A high share of people might hence be travelling alone or in groups of two. In countries such as 

Romania, Poland, Slovakia, or Portugal, on the contrary, a rather large share of households consists 

of three persons or more. When considering (air) traffic flows between specific regions it is 

important to consider the household size within a country and the potential prevalence of a 

particular passenger group (as defined in the latter sections of this report). 

 

                                                      
1
 The indicator set includes: starting a business, dealing with construction permits, getting electricity, registering 

property, getting credit, protecting minority investors, paying taxes, trading across borders, enforcing contracts, 
resolving insolvency, labour market regulation (for a more detailed outline of each indicator see 
http://www.doingbusiness.org/) 
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Figure 10: Household size across different European countries (data: Eurostat, 2014d) 

Figure 11 shows the mean equivalenced income for different household types. According to 

Eurostat (2014d), the income which is attributed to each member of the household results from 

the division of the total disposable income of the household by a predefined equivalisation factor. 

The one used by Eurostat is based on the OECD-modified scale. Here, persons in the household are 

assigned a weight depending on their age: the first person aged 14 or more receives a weight of 

1.0, the second one over 14 a weight of 0.5 and persons below the age of 14 obtain a weight of 0.3. 

In the figure, the disposable income of a single person household is normalized to 1 in order to 

compare the income level across different household compositions as well as the ratio across 

countries. 












































































































