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1. Introduction 

The ESSnet BIG DATA is part of the Big Data Action Plan and Roadmap 1.06 and it was 

agreed to be integrated  into the ESS Vision 2020 portfolio. The related business case Big 

Data received the support of the ESSC at its meeting on 20 June 2015 in Luxemburg. 

The overall objective of the project is to prepare the ESS for the integration of big data 

sources into the production of official statistics.  

A consortium of 22 partners has been formed in September 2015 to meet the objectives 

of the project. According to the Framework Partnership Agreement (FPA) between the 

consortium and Eurostat, the project runs between February 2016 and May 2018. The 

consortium has subdivided its work into 8 work packages (WP), each WP dealing with one 

pilot, resulting in a concrete output. WP4 explores the use of AIS data and has no direct 

link with the other WPs. 

The aim of WP 4 of ESSnet Big Data is to explore whether real-time measurement data of 

ship positions (measured by the so-called AIS system) can be used  to improve the quality 

and internal comparability of existing statistics and  to develop new statistical products 

relevant to the ESS. AIS data have the advantage of being generic worldwide and 

obtainable at European level. Five National Statistical Institutes participate in WP4: the 

national statistical institutes of the Netherlands (Work package leader), Denmark, 

Greece, Norway and Poland. 

WP4 is subdivided into two phases. SGA-1 focuses on creating a common database, 

linking AIS-data to maritime statistics and constructing sea traffic analyses. 

Methodological, qualitative and technical results, including intermediate findings, will be 

used as inputs for SGA-2. SGA-2 focuses on the calculation of emissions and future 

perspectives for AIS data as source data for new statistical output.  

A questionnaire has been  designed and built in Google form by the members of the WP4 

[CBS (Statistics Netherlands) which is leading the WP4, DST (Statistics Denmark), ELSTAT 

(Statistics Greece), SSB (Statistics Norway) and GUS (Statistics Poland] in cooperation with 

Eurostat.  The questionnaire was sent among all the 22 partners of the ESSnet Big Data 

involved in maritime statistics.  

Eighteen (18) NSIs1 have filled in the questionnaire and their feedback is going to be used as 

an input for the remainder of WP4.  

The questionnaire has been divided into three sections. The first section includes general 

questions about the use of AIS data, disadvantages and challenges from their use for 

official statistics. The second section identifies specific problems in the production of 

current maritime statistics and NSIs have been asked to give their opinion whether they 

                                                           
1 Belgium, Croatia,  Denmark, Estonia,  Finland,  Germany, United Kingdom, Greece, Iceland, 
Ireland, Lithuania, Malta, Poland, Romania, Slovenia, Sweden, The Netherlands, Norway 

 

https://webgate.ec.europa.eu/fpfis/mwikis/essnetbigdata/index.php/ESSnet_Big_Data
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want WP4 to find a solution using AIS data.  The third section encompasses questions 

about new products of maritime official statistics using AIS data. 

2. AIS data 

AIS data is composed of small burst of data sent over normal marine VHF to identify vessels, 

their position and telemetry.  The data is encoded into a bit pattern (bit vector) to make it 

as small as possible. AIS technology has been developed under the auspices of the IMO, by 

its technical committees.  AIS data assist maritime authorities to track and monitor vessel 

movements.   

AIS transceivers automatically broadcast information, such as position, speed and 

navigation status, at regular intervals via a VHF transmitter built into the transceiver. The 

information originates from the ship’s navigational sensors, typically its global navigation 

satellite systems (GNSS) receiver and gyrocompass. Other information, such as the vessel 

name and VHF call sign, is programmed when installing the equipment and is also 

transmitted regularly. The signals are received by AIS transceivers fitted on other ships or 

on land based systems, such as VTS systems, as shown in Figure 1.   

 

Figure 1: Terrestrial Stations, Cost Guards and Satellites receive AIS data 

3. 1st  Part of Questionnaire   

The use of AIS data for making statistics   

WP4 explores the possibility to use AIS data in order to improve the quality and internal 

comparability of existing maritime statistics.  

According to the replies in the questionnaire, most of NSIs (72%) think that the use of 

European AIS data is beneficial for making statistics. They reported that AIS data could be 

beneficial for certain statistics, such as vessel movements between European countries, 

distance travelled, route trajectories, and how this links in wider maritime factors such as 

oil prices, registration flag of a vessel etc. Furthermore, AIS data could also be used to 
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determine the impact of national and European maritime legislation. Importantly, the use 

of AIS data opens up opportunities to enhance timeliness and accessibility of maritime 

statistics. Until now, six (6) NSIs have access to AIS data (33%) and three of them investigate 

the use of national AIS data for maritime statistics, especially for validation, as depicted in 

Table 1. 

 Use National AIS data for 

maritime statistics 

 Total 

No Yes Work in 
Progress 

Access to AIS data No 10 1 1 12 

55.6% 5.6% 5.6% 66.7% 

Yes 3 0 3 6 

16.7% 0% 16.7% 33.3% 

Total 13 1 4 18 

72.2% 5.6% 22.2% 100% 

 
Table 1: Access to AIS data * Use AIS data for maritime statistics  Crosstabulation 

 

 Kystverket (The Norwegian Coastal Administration) is the only  other public administration 

that was mentioned at national level, that has access to AIS data for official statistics 

purposes. It produce a lot of statistics based on AIS and disseminate them at his web page 

www.havebase.no.  

 

 

 NSIs interested in using European AIS data 

Yes No Don't Know Total 
11 (61,1%) 4  (22.2%) 3 (16.7%) 18 (100%) 

 
 

Table 2: NSIs interested in using European AIS data in maritime statistics 

 

More than half of NSIs (61%) express their interest in using European AIS data (Table 2), 

especially if this use contributes to the improvement of current maritime statistics. NSIs 

believe that European AIS data could help with the identification of origin/destination for 

passenger and freight statistics, although care needs to be taken where people/cargo 

remains on the ship while passing through another port (not an issue for 2 port back-and-

forth routes). 

The European AIS data could, also, be used for validation of port freight data (e.g. checking 

whether the routes reported by shipping agents are valid) and could contribute to mirror 

checks (differences between imports and exports between MS). Furthermore, many NSIs 

http://www.havebase.no/
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(39%) believe that European AIS data could reduce the response burden of the ports 

authorities and agencies and simplify the quality inspections and improve timeliness.  

 

Preliminary tests carried out by Statistics  Finland had shown potential of using AIS data in 

pollution calculation and producing statistics on vessel traffic for risk assessment.  

Statistics  Sweden is currently working on the construction of distance matrix based on AIS 

data. By the end of this year, more information is expected to be available at the final 

report of this project, as well as a remote calculator tool.   

NSIs have expressed concerns about the quality of AIS data, especially the manually entered 

fields, such as destination and MMSI. Another point reported byNSIs is the loss of 

information of AIS data received by AIS developers due to the filtering for reducing their 

volume. Before using AIS data for the production of maritime statistics, such data l need to 

be tested against other systems in order to ensure that they are reliable enough to be used 

for official statistics purposes. 

However, AIS data contain insufficient information on the type and quantity of goods 

loaded or unloaded at the port of destination, these being important elements in maritime 

statistics. 

 The use of AIS data is expected to improve the quality of port visits, as well as calculation of 

routes and distance matrix for ports. 

Technical challenges and the building of capacities to handle AIS data have, also, been 

identified by NSIs. More specifically, there is a need for suitable hardware and software 

tools for the exploration and exploitation of the huge amount of AIS data.  Moreover, NSIs 

mentioned that there is a limited range of documentation and guidance available. It has 

been proposed to develop a comprehensive best practice guide describing processing 

techniques for the use of AIS data in maritime statistics, ideally, accompanied by a software 

tool ready for use. 

NSIs think that it may be useful for Eurostat to use European AIS data to provide a 

comprehensive picture of vessel port calls at all European ports. This could yield valuable 

insights into trade links. Etc.  

This could, also, support the resolution of mirror check anomalies in port freight between 

European countries by ensuring both parties are comparing data for the same set of 

vessels. 

Eurostat could coordinate and manage the process of transition to AIS data for the 

production of official statistics in a careful and consistent way for all M-S.  
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4. 2nd Part of Questionnaire  

 Problems in current maritime statistics 

NSIs were asked to identify existing problems in current maritime statistics. WP4 is going to 

explore whether the identified problems could be solved partly or entirely by using AIS 

data.  

4.1. Incomplete Information on the previous and next ports of ships  
 

Although  55.6% of NSIs do not  recognize that the information concerning the previous and 

next ports of ships is incomplete, 44.4% of NSIs identified it as an existing problem (Table 

3).  The AIS data could be used for determining more accurately the vessel paths and port 

calls and for validating  thedata received from ports and shipping agents.      

 Yes No Total 

Incomplete information on the 
previous and next ports of ships  

8 (44.4%) 10 (55.6%) 18 (100%) 

Table 3: NSIs responses concerning incomplete information on the previous and next ports of 
ships 

 

4.2. Not all ports are well-specified, they are sometimes misclassified by port authorities 
 

 44.4% of NSIs identified that misclassification by port authorities may occur due to manual 

typing. Mirror checks and data from other surveys are used for the validation of the data 

(Table 4).   

 Yes No Total 

Misclassification by ports 
Authorities 

8 (44.4%) 10 (55.6%) 18 (100%) 

 
Table 4: NSIs responses concerning misclassification by port Authorities 

 

4.3. Distance travelled per ship is currently based on an inaccurate average distance matrix 
for ports 

 

 50% of NSIs replied that distance travelled per ship is currently based on an inaccurate 

average distance matrix for ports (Table 5).   

 

INACCURATE AVERAGE DISTANCE MATRIX FOR PORTS 

True False Not Calculated No Response Total 
9 (50%) 5 (27.8%) 3 (16.7%) 1 (5.6%) 18 (100%) 

 
Table 5: NSIs responses concerning inaccurate average distance matrix for ports 
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4.4. Fluvio-maritime transport  
 

The majority of NSIs (72.2%) replied that Fluvio Maritime Transport isn’t incomplete. Most 

of NSIs replied that there is no need for more information on relationship between 

Maritime and Inland waterway transport.  

 Yes No No 
Response 

Total 

Incomplete Fluvio maritime 
transport  

2 (11.1%) 13 (72.2%) 3 (16.7%) 18 (100%) 

More information needed on 
relationship between maritime 
and inland waterway transport  

5 (27.8%) 11 (61.1%) 2 (11.1%) 18 (100%) 

Table 6: NSIs responses concerning Fluvio-maritime transport 

 
 

4.5. Intra-port travel distances  
 

The majority of NSIs (66.7%) replied that intra port travel distances are unknown (Table 7).  

 
 

Unknown Intra port travel distances 

Yes No Total 
12 (66.7%) 6 (33.3%) 18 (100%) 

Table 7: NSIs responses concerning intra port travel distances 

 

4.6. Missing information on travel routes for goods to estimate unit prices for transit trade 
statistics 

 

  44.4% of NSIs replied that more information is needed concerning travel routes for goods 

in order to estimate unit prices for transit trade statistics (Table 8).  

 

Missing information on travel routes for goods to estimate unit prices for transit trade 
statistics 

Yes No Don’t Know No Response Total 
8 (44.4%) 4 (22.2%) 1 (5.6%) 5 (27.8%) 18 (100%) 

 
Table 8: NSIs responses concerning travel routes for goods in order to estimate unit prices for 

transit trade statistics 

 
4.7. Current statistics on fuel consumption and emissions  

 

  44.4% of NSIs replied that statistics on fuel consumption and emissions are not accurate 

enough (Table 9). 

Current statistics on fuel consumption and emissions are not accurate enough 
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Yes No Don’t Know No Response Total 
8 (44.4%) 3 (16.7%) 2 (11.1%) 5 (27.8%) 18 (100%) 

 
Table 9: NSIs responses concerning current statistics on fuel consumption and emissions 

 
 

4.8. Response burden of small ports  

 
55.6% of NSIs don’t think that small ports experience response burden from surveys 
(Table 10). 

 

Small ports experience response burden from surveys  

Yes No No response Total 
5 (27.8%) 10 (55.6%) 3 (16.7%) 18 (100%) 

 

Table 10: NSIs responses concerning response burden of small ports 

 

 
4.9. Users need more timely information on maritime statistics  
 

55.6% of NSIs replied that users need more timely information on maritime statistics 
(Table 11). 

 

 Users need more timely information on maritime statistics 

Yes No No response Total 
10 (55.6%) 6 (33.3%) 2 (11.1%) 18 (100%) 

 
Table 11: NSIs responses concerning more timely information on maritime statistics 

 
 
4.10. Visualizations on hub functions of different ports 

 

56.6% of NSIs stated that more insight is need in (dynamics of) hub functions of 
different ports. They are in favor of the visualizations on hub functions of different 
ports (Table 12). This could potentially help with issues such as the 'Rotterdam effect' - 
understanding what share of imports/exports to the UK come from within/outside the 
EU (our port statistics only capture the last port of load/unload which means that 
cargo from e.g. China which is trans-shipped at Rotterdam would then seem to come 
from the EU) 
 

Visualizations on hub functions of different ports 

Yes No No Response Total 
10 (55.6%) 4 (22.2%) 4 (22.2%) 18 (100%) 

Table 12: NSIs responses concerning visualizations on hub functions of different ports 
 
 
 

5. 3nd Part of Questionnaire  

 New Statistical Products 
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5.1. Intra-port travel distances by using AIS data 

61% of NSIs are interested in the new product concerning intra-port travel distances by 

using AIS data (Table 13). 

 
Intra port travel distances by using AIS data 

Yes No Don't Know Total 
11 (61.1%) 4 (22.2%) 3 (16.7%) 18 (100%) 

Table 13: NSIs responses concerning intra-port travel distances by using AIS data  
 

 

 
5.2. Now-casting economic time series on the basis of AIS data 

 

50% of NSIs are interested in now-casting of economic time series on the basis of AIS data 

(Table 14). 
 

 

Now-casting economic time series on the basis of AIS data 

Yes No Don’t Know No Response Total 
9 (50%) 5 (27.8%) 3 (16.7%) 1 (5.6%) 18 (100%) 

 
Table 14: NSIs responses concerning  now-casting of economic time series  

on the basis of AIS data 
 

6. Conclusions  

Most of the NSI’s think that the use of European AIS data is beneficial for certain statistics, 

such as vessel movements between European countries, distance travelled, route 

trajectories, and how this links in wider maritime factors such as oil prices, flag 

registrations of a vessel etc. The use of AIS data is expected to improve the quality of port 

visits, as well as calculation of routes and the port-to-port distance matrix. 

AIS data could also be used to determine the impact of national and European maritime 

legislation. Importantly, the use of AIS data opens up opportunities to enhance timeliness 

and accessibility of maritime statistics.  

Until now, six NSIs have access to AIS data and three of them investigate the use of 

national AIS data for maritime statistics, especially for validation.  

NSI’s express concerns about the quality of AIS data, especially the manually entered 

fields, such as destination and MMSI. They also express concerns on the information on 

the type and quantity of goods loaded or unloaded at the port of destination which is not 

present in AIS data. These are important elements in maritime statistics. 

Building of capacities to handle AIS data are also identified as a challenge. There is a 

limited range of documentation and guidance available, until now. It has been proposed to 
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develop a comprehensive best practice guide describing processing techniques for the use 

of AIS data in maritime statistics, ideally, accompanied by a software tool ready for use. 

Identified problems in current statistics recognized mostly by the other NSI’s are 

presented in Table 15.  

Nr. Problem Nr. Problem 

1. Information on the previous and next 
ports of ships is incomplete.  

7.  Missing information on travel routes for 
goods to estimate unit prices for transit 
trade statistics 

2. Not all ports are well-specified, they 
are sometimes misclassified by port 
authorities 

8. Current statistics on fuel consumption and 
emissions are not accurate enough.  

3. Distance travelled per ship is now 
based on an inaccurate average 
distance matrix for ports  

9. Small ports experience response burden 
from surveys 

4. Fluvio-maritime transport is 
incomplete 

10. Customers need faster information on 
maritime statistics 

5. More information on the relationship 

between maritime and inland 

waterway transport is needed 

11. More insight is needed in (dynamics of) hub 
functions of different ports. This can be 
accomplished by visualizations on hub 
functions of different ports 

6. Intra-port travel distances are 
unknown 

  

 
Table 15: identified problems in current statistics 

The results show that most of the NSI’s are interested in a new product concerning intra-
port travel distances by using AIS data. The NSI’s are also interested in a new product for 
now-casting of economic time series based on AIS data.   

At Statistics  Denmark they did a small study on timeliness of passenger transport by 
ferries. Maybe this could also be interesting for other NSI’s.  ONS is interested in 
understanding reactions to disruptions (or regulation), such as the shift in traffic patterns 
caused by a port closure or the imposition of emissions zones. This could also be an 
interesting new product based on AIS. 

A general conclusion could be that most NSI’s are open for using AIS data as a source for 
improving current statistics and maybe make some new statistics. Although they all have 
some concerns. A big part of these concerns could be taken away by informing them about 
the quality and use of AIS.  


