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1. Benchmarking tourism destinations

2. New: The database on Regional Tourism Statistics

14:45-15:15 coffee break

3. Estimating CO2 emissions caused by tourism transportation

4. New: Tourist tax collected by accommodation providers

5. New: Daily spending per overnight tourist
6. The future development of TourMIS

Overview of the afternoon
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1. Market volumes, market shares (NRC)

2. Measuring seasonality in European destinations (NRC)

3. Diversity of guest mix analysis (NRC)

4. The distribution of the average length of stay per stay (NRC)

5. Sustainability indicators (NRC)

6. Density & intensity (NC) 

7. Capacities and occupancy (NC)

8. Attractions and sights (NC)

9. Portfolio analysis (NC)

10. Estimating CO2 emissions caused by tourism transportation (NC)

11. Meetings industry (C)

12. Closest airports (C)

13. Rail connections (C)

I. Benchmarking tourism destinations
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N = European Countries R = Regions C = Cities
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(1) Market volumes, market shares (NRC)
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From comparing trends in one destination to monitoring 
market volumes and analysing market shares ...
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(2) Measuring seasonality 

in European destinations (NRC)
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Causes of seasonality in tourism
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• Seasonality: The systematic intra-year variation in visitation caused by 
exogenous factors
• Natural (e.g. climate)

• Institutional 

• caused by the markets of origin (e.g. timing of school holidays)

• caused by the destination (e.g. regular mega-events)

• Calendar effects (e.g. Easter)

• Challenges
• The need to optimize the use of tourism infrastructure such as roads to 

accommodate high flows during certain periods

• Seasonality increases the risk of high unemployment during the low seasons

• In dryer regions the issue of water scarcity is of particular concern
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Actions to overcome seasonality

8

• Product
Development of new offers, events, packages, ...

• Pricing
Providing discounts for periods with less demand

• Promotion
When and how intensively we will promote the tourism products

• Placement
Which geographic region/market should be promoted

Which segments (e.g. young adults, families, business people)
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Measuring seasonality in TourMIS
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Gini coefficient
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(3) Diversity of guest mix analysis (NRC)



Assumption: A high diversity of guest mix spreads the risk of negative economic 
developments in single markets

Austria (Gini = 0.792) Hungary (Gini = 0.525)

Diversity of guest mix
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Assumption: The comparison (variance) of guest mix shares defines a destination’s 
exposure to interregional competition

V = 0.193V = 0.364

Analyzing the similarity of guest mix
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(4) The distribution of the average

length of stay per stay (NRC)
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ALS: Important KPI in Destination Management
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Assumption: Increasing the ALS has a positive impact on 
destinations

• Economic benefits
• Higher total spending per trip

• Better revenue distribution

• Environmental benefits
• Reduced carbon footprint per tourist

• Less strain on infrastructure

• Social and cultural benefits
• Deeper cultural engagement 

• Better local-tourist relationships 

• More job stability
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Guest directory sheets in Austria as of 1/2023
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Source: Meldegesetz-
Durchführungsverordnung 
(MeldeV)
StF: BGBl. II Nr. 66/2002
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Guest Data Processing in Austria

20

Information on the 
distribution of overnights 
per length of stay gets 
lost during the data 
collection, analysis, and 
reporting process!

Source: Feasibility Study: 
Digitales Gästeblatt, 
BMAW, 27. Dez 2022
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Vienna

21

Source: Statistik Austria
Sample: All commercial 
accommodation 
providers (compulsory)
Definition: All forms of 
paid accommodation incl. 
neighbouring areas
Market: Total foreign and 
domestic

Average Length of Stay 
(ALS) 2023: 2.287 nights
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Vienna survey data

22

Source: T-MONA
Sample: n = 14.466 (weighted)
Period: 01.11.2017 - 30.04.2024

Average Length of Stay (ALS) 
2017-2024: 4.129 nights

4.1 vs 2.3 nights!

Survey data only includes leisure 
guests!

Data collected from 
accommodation providers by the 
national statistical office includes 
all guests!
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Vienna

23

Negative Binomial
N=35; p=0.092
Fit: MAPE < 1%

Average Length of Stay (ALS)
2023: 4.129 nights
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Vienna

24

Poisson
𝜆 = 4.129
Fit: MAPE < 0.9%

Average Length of Stay (ALS)
2023: 4.129 nights
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Estimating the Number of Business 
Travellers in Vienna

25

Survey data = leisure guests

Data from statistical office covers 
all guests

Other guests (business 
travellers) have clearly a lower 
ALS

Difference in ALS (1.842 nights) 
can help us to estimate the 
proportion of business 
travellers!
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Assumption 1: All Business travellers in Vienna 
stay only 1 night

26

ALS of other guests (business 
travellers, orange): 1 night

ALS of leisure guests (blue): 
4.129 nights (reported by T-
MONA)

ALS of all guests (green): 2.287 
(reported by the Austrian 
statistical office)

This holds true when 59% of all 
arrivals stem from business 
travellers and 41% from leisure 
travellers

=> 59% is the minimum of 
travellers with a lower length of 
stay!
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Assumption 2: All Business travellers in Vienna 
stay on average 1.5 nights (Poisson 
distributed)

27

The ALS of business travellers 
staying over night in Vienna 
must be between 1 and 2.287 
nights

If the ALS is 2.287 nights then 
100% are business travellers 
(unrealistic)

Realistic assumption: 1.5; 
Poisson distributed

ALS other/business: 1.5 night
ALS leisure: 4.129 nights
ALS all tourists: 2.287

This holds true when 70% of all 
arrivals are business travellers 
and 30% are leisure travellers
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Assumption 2: All Business travellers in Vienna 
stay on average 1.5 nights (Poisson 
distributed)

28

Mixed distribution of ALS is not 
following a bell shaped 
distribution

Geometric distribution (discrete 
negative exponential function) 
appears to provide a good fit and 
should be used for estimating 
the ALS for Vienna

-> TourMIS (www.tourmis.info)

http://www.tourmis.info/
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Summary

29

• More sustainable, time-dependent, tourism tax models will require a better 
understanding of the distribution of the length of stay of tourists

• The length of stay is heavily dependent on the sample selection. Research that 
does not take sample selection into account is inadequate

• Geometric distribution appears to provide a good fit for estimating the length of 
stay per number of days (for Vienna)

• Comparing data from different samples can provide valuable additional insights 
in the differences between sample populations  



Modul University Vienna

In 2025, a new table has been added that makes it possible to estimate the 
length of stay per day and to compare this data with estimates from guest 
surveys (Table ETC-J23 and CityDNA-23)

30

Estimate the distribution of arrivals 
and bednights per number of days a 
tourist is staying at your destination

+ compare your statistical ALS with 
your ALS from your guest survey!
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An option to enter length of stay information from surveys has been included. 
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(5) Sustainability indicators (NRC)
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DOMAINS INDICATOR UNIT (Format of the output) CALCULATION METHODS

Number of beds per 100 residents Number of beds per 100 residents

Tourism Intensity Number of tourist overnight stays per 100 residents per day

Tourism density Number of tourist overnight stays per day per km2

Regional 

Dispersion
Bednights in top 5 destinations 

% of a countries total bednights that are spent in the top 5 

destinations 

Yoy % growth in bednights

Yoy % growth in foreign bednights

Yoy % growth in domestic bednights

Seasonality Seasonality Rate Gini coefficient (0;1)

Economic 

Benefits

Average length of stay of tourists per 

arrival
Length of stay per arrival at an accommodation establishment

% Change 

E
C

O
N

O
M

IC

Pressure

SO
C

IA
L

Tourism 

Growth

Nine sustainability indicators
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(6) Density & intensity (NC)
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In tourism statistics, tourism density and tourism intensity are related 
but measure two different dimensions of tourism pressure:

Density & intensity

35

Indicator Typical formula What it measures

Tourism density Tourist nights ÷ area (km²) Spatial concentration of tourism

Tourism intensity
Tourist nights ÷ resident 
population

Tourism relative to the size of the 
local population

Both are useful for measuring tourism pressure, but they capture 
fundamentally different things: density is destination-space oriented; 
intensity is resident oriented.
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Density & intensity

36
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(7) Capacities and occupancy (NC)
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Capacities and occupancy

38

Statistical occupancy definitions:
1 year = 360 days
= average annual occupancy

Note: Average size of accommodation 
providers (e.g. beds per accommodation 
unit) is missing
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(8) Attractions and sights (NC)
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(9) Portfolio analysis (NC)
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A Common Problem In Marketing

41

To find the right (optimal) mix of target markets

Implications for strategic (long-term) decisions and for the budget 
allocation process (e.g. where should we invest?)

Two basic questions from a DMO’s perspective: 

➢Attractivity of a market? 

➢What are the chances of my tourism destination in attracting visitors 
from a particular market?
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Portfolio Analysis

42

What makes a market attractive? 

1. Size/volume

2. Growth/Prospects

Measured by market volume and market growth indicators
• # of travellers/arrivals/bednights or spendings

• either measured at the country of origin (source market) or in all destinations (e.g. 
total bednights in all destinations)

e.g. Germany, China, …

e.g. Middle East, Brazil,…
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Portfolio Analysis

43

Strategic Key Performance Indicators

• Absolute market share is the ratio when comparing the
performance of a particular destination with the overall market
volume (in %)

• Relative market share is the ratio of the market share of a 
particular destination compared to the market share of the
leading destination (or the second best destination if the
destination of evaluation is the market leader)

• Guest mix share (= importance value) is the proportion of 
bednights sold of a particular market compared to the overall
number of bednights recorded in a tourism destination (in %)
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Visualization by the Market growth-share matrix

44
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(10) Estimating CO2 emissions caused by 

tourism transportation (NC)



• Stefan Gössling, Daniel Scott, Michael Hall 2015: Inter-market variability 
in CO2 emission-intensities in tourism: Implications for destination 
marketing and carbon management, Tourism Management, 46, pp. 203-
212

• CO2 emissions in tourism calculated based on the distances flown of all 
tourists from a specific source market to a specific destination times CO2 
emission factors per flight distance 

• The primary objective of the TourMIS project is to create more precise 
estimates of CO2 emissions of European city tourism

• In order to achieve this objective, not only the travel distance (as typically 
done) but also the chosen transportation mode(s) and the particularities 
of the different cities’ source markets are taken into account

Objectives and motivation



1. Calculation of travel distances in km between European cities 
and their source markets based on their geographical 
coordinates (population centers) as reported by the 
Socioeconomic Data and Applications Center (SEDAC) by NASA

2. Estimation of travel mode (… Brussels, Simon Detemmerman)

3. Calculation of CO2 emissions by multiplying distance by travel mode with
average CO2 emissions by travel mode

4. Incorporating multiple trips and average length of stay

4 Steps



The probability of choosing a certain 
transportation mode is approximated by a 
Gompertz function in travel distance (PLANE) 
and a growth function in travel distance 
(RAIL), with the remaining probability (i.e., 
100% – Pr(PLANE) – Pr(RAIL)) being 
distributed on CAR (85%) and COACH (15%), 
respectively

Estimating travel distance by travel mode



• Travel distances per transportation mode are calculated by multiplying 
the travel distance in km per destination and source market by 
Pr(PLANE), Pr(RAIL), Pr(CAR), and Pr(COACH), respectively

• CO2 emissions per tourist arrival are calculated by multiplying the travel 
distances per transportation mode by the average CO2 emissions per 
transportation mode according to Peeters et al. (2007): 

Estimating CO2 emissions

𝐶𝑂2 =

σ 𝑓𝑇 𝑑1 ∗ Τ𝑘𝑔 𝑝𝑘𝑚
𝑇

+

σ 𝑓𝑇 𝑑2 ∗ Τ𝑘𝑔 𝑝𝑘𝑚
𝑇
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In 2024 a new table has been added that makes it possible to track the 
development of transport-related CO2 emissions over a period of several 
years and to compare the trend with other European countries in the 
TourMIS database (Table ETC-J17).

50

Compare your CO2 
performance year 
by year!
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(11) Meetings industry (C)
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(12) Closest airports (C)

Source: https://ourairports.com/
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(13) Rail connections (C)



• Measuring the tourism share of rail travel is difficult

• Replacement: Measurement of connectivity - quality of rail 
connections between tourism destinations and major 
markets in Europe

• International Union of Railways - MERITS database

Travel by Rail



• Acquisition of the MERITS database (all 2021 timetables) by 
CityDNA 

• Review of the data material (completeness, information 
content)

• Data uploaded to TourMIS 

• Aim: Analysis of direct connections between the most 
important European cities
• Direct and indirect connections between (CityDNA) cities
• Number of (international) trains
• Average speed

• Reporting in the latest edition

   of the City Travel Report by CityDNA

The Connectivity of Railroads in Europe



Big and complex data set
• Number of railway companies: 1,534

• 195 (12.7%) providers of passenger services

• Number of trains: 639,389

• Number of departures: 8.7mn

• Number of stations: 24,001

The MERITS Database 2021

• Which station belong to a particular city?

• Main train stations?



1. List of stations
2. Information on specific trains
3. Stations in cities
4. Arriving and departing trains by stations
5. Arriving and departing trains by city
6. Direct connections between cities
7. Direct connections between cities and markets

White paper (Manual) on who to use and interpret the Merits 
database on TourMIS

Seven reports in TourMIS
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II. NEW Database on Regional Tourism Statistics

Network of European Regions
for Sustainable and
Competitive Tourism
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1. Netherlands - https://opendata.cbs.nl 
2. Norway - https://data.ssb.no 
3. Estonia - https://andmed.stat.ee 
4. Finland - https://visitfinland.stat.fi 
5. Denmark - https://api.statbank.dk 
6. Switzerland - https://www.pxweb.bfs.admin.ch/pxweb/de/ 
7. Slovenia - Podatkovna baza SiStat
8. Spain - work in progress
9. Belgium - semi-automatic (full API planned)
10. Austria - semi-automatic (full API planned)
11. Italy (planned) 
12. Sweden (planned)
13. Portugal (eventually)

APIs used by TourMIS

• Update checks scheduled two times a week
• Adjustments during the updating process are possible (e.g. Estimation of monthly data 

based on quarterly data; calculation of the larger urban area by adding data from 
different municipalities; calculating all paid forms of accommodation suppliers)

https://opendata.cbs.nl/
https://data.ssb.no/
https://andmed.stat.ee/
https://visitfinland.stat.fi/
https://api.statbank.dk/
https://www.pxweb.bfs.admin.ch/pxweb/de/
https://pxweb.stat.si/SiStat/sl
https://pxweb.stat.si/SiStat/sl
https://pxweb.stat.si/SiStat/sl
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Regional Tourism Statistics (Sep 2026)

# Country Regions From Until AA NA AG NG
1 Austria 9 1986 2026 1 1 1 1
2 Belgium 13 2003 2026 1 1 1 1
3 Denmark 16 1992 2026 1 1
4 Estonia 21 2022 2026 1 1
5 Finland 19 1995 2026 1 1
6 Latvia 37 2022 2026 1 1
7 Norway 81 2021 2026 1 1 1 1
8 Slovenia 8 2021 2026 1 1
9 Spain 71 2025 1 1

10 Switzerland 191 2013 2026 1 1
466 7 8 5 6

AA = Arrivals in all forms of accommodation establishments
NA = Nights in all forms of accommodation establishments
AG = Arrivals in hotels and similar forms of accommodation
NG = Nights in hotels and similar forms of accommodation
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EU's hierarchical system for dividing countries into comparable territorial units. It is maintained by Eurostat and is 
particularly useful for TourMIS because it gives a standardized way of coding countries, regions, provinces, and 
similar destinations across Europe.

NUTS (Nomenclature of Territorial Units for Statistics)

61

Level Meaning Typical population Austria example Spain example

Country Member State — AT – Austria ES – Spain

NUTS 1 Major socio-economic regions 3–7 million AT1 – Ostösterreich ES5 – Este

NUTS 2 Basic regions for regional policy 0.8–3 million AT13 – Wien ES51 – Cataluña

NUTS 3 Small regions for detailed analysis 150,000–800,000 AT130 – Wien ES511 – Barcelona

The Austrian Bundesländer are therefore NUTS 2. Below them, NUTS 3 divides Austria into smaller groups of 
districts. Vienna is unusual because AT13 (NUTS 2) and AT130 (NUTS 3) cover essentially the same territory.

Spain: 

NUTS 1 = groups of Autonomous Communities 
NUTS 2 = generally Autonomous Communities 
NUTS 3 = generally provinces

There are exceptions, particularly the autonomous cities Ceuta and Melilla.
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Smaller administrative units are classified by LAU. LAU covers municipalities/communes and is particularly 

relevant when a TourMIS destination is a city rather than a region, although some cities may be included in 

NUTS. 

NUTS and LAU are statistical, not tourism classification systems. This distinction matters for TourMIS: 

A tourism destination does not necessarily correspond to a NUTS or LAU region!

LAU (Local Administrative Units)

62

Tourism regions frequently cross NUTS boundaries or consist of parts of NUTS regions.

The TourMIS type describes the destination, not the statistical level!

Destination Appropriate geographical concept

Austria Country

Tirol NUTS 2

Barcelona Province NUTS 3

Barcelona city LAU

Vienna NUTS 2 / NUTS 3 / LAU coincide geographically to a large extent

Salzkammergut no direct NUTS equivalent

Costa del Sol no direct NUTS equivalent
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Regions
Denmark                     Estonia

63
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Regions Norway

64
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Regions 
Finland               Belgium                Austria

65
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New: Availability of data/definitions
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New: Six data entry options ‘Main indicators’

67
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III. New: Daily spending per overnight tourist 

(NRC)
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Sharing expenditure data from visitor surveys

69

1. Monitoring and comparing the daily expenditures of all tourists 
and individual markets 

2. Focus: Average daily expenditures of tourists (excluding
transportation to the destination) broken down by

• accommodation

• food and beverages

• entertainment

• shopping

• other

3. Meta-data: Sample size, standard deviation or standard error of average 
daily expenditure

4. Survey year (adjustments by inflation)

5. Support for all European currencies (exchange rates from European 
central bank in Frankfurt)
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If we know tourists’ average daily expenditure, we already have 
the key ingredient for estimating the direct economic impact of 

tourism. The basic calculation is:

Tourist expenditure = 
Number of visitor nights × Average daily expenditure per tourist

For example, if Vienna records 20 million tourist nights and the average overnight 
visitor spends €220 per day:

20,000,000 × €220 = €4.4 billion

This €4.4 billion is the gross direct visitor expenditure, but it is not yet the same as 
tourism's contribution to GDP or regional value added.

Daily expenditure
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Measure What it means How to calculate

Direct tourist expenditure
Money tourists spend in the 
destination

Nights × expenditure/day

Direct value added
Income generated locally after 
deducting intermediate inputs

Expenditure × value-added ratio

Total economic impact Direct + indirect + induced effects
Direct expenditure/value added × 
appropriate multiplier

Tourism expenditure​ = overnight stays × 
spending per overnight visitor-day + day visitors × 

spending per day visitor

Tourist expenditure ≠ Tourism expenditure
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Data entry and first table

72



Modul University Vienna 73

IV. New: Tourist tax collected by 

accommodation providers (C)
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Tourist tax

74

“Tourism taxes of many EU member states have been 
designed with regulatory intentions to either regulate or 
differentiate tourism flows” GROUP NAO
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Tourist tax can vary significantly

75

Destination / region Tourist levy Approx. burden

Bhutan Sustainable Development Fee US$100 per person/night

Amsterdam, Netherlands Accommodation tourist tax up to 12.5% of accommodation price

Barcelona, Spain
Catalan tourist tax + Barcelona 

municipal surcharge
potentially €15+ per person/night for luxury 

accommodation

Venice, Italy
Day-visitor access fee on designated 

dates
€5–€10 per person/day

Bali, Indonesia International tourist levy IDR 150,000 (~€8) per visit
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Tourist tax: First table

76
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  20 , 000 , 000 × € 220 = € 4 . 4  billion


    ∑   f T  (   d 2 ) ∗     k g /  p k m T


    C O 2 = ∑   f T  (   d 1 ) ∗     k g /  p k m T


  𝜆 = 4 . 129

