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Big Data on Vessel Traffic: An Innovative 
Approach to Nowcast Trade Flows in Real-Time
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Introduction
Maritime transport is at the core of world trade. Over 80 percent of global merchandise trade by volume and more than 70 percent of its value is carried by the international shipping industry. Nowadays, cargo traffic can be tracked in real time. Cargo ships are equipped with a device that periodically emits a radio signal (Automatic Identification System message, or AIS) which contains information on the vessel’s location, speed, destination, draught, etc. In this paper, we show that big data on vessel traffic can be used to nowcast trade flows of countries with large shares of imported goods by sea. We use Malta as a benchmark case to show the usability of our approach and compare our results to the official trade statistics and maritime statistics disseminated by Eurostat. 
Methods
We develop indicators on maritime traffic and trade activity based on port calls. Data on port calls track arrivals and departures of vessels based on their positions. We use a two-step approach to derive these indicators. First, we filter the port calls data to eliminate duplications, vessels in transit, and cargo ships that are expected to generate trade activity by unloading and loading goods in the port. Our filter is designed to identify unique arrivals of cargo ships in ports. Second, we calculate high-frequency indicators of vessel traffic activity on the filtered ships aggregating static and voyage-related information contained in the port call data. We calculate two indicators of vessel traffic: (i) the cargo number indicator, which counts the number of incoming ships; and (ii) the cargo load indicator, which combines information on the ship’s deadweight tonnage and draught reported in AIS messages.
Results
We verify the quality of our indicators through comparison with official trade and maritime statistics. The results of this comparison indicate that:
The cargo number indicator shows a larger number of ships with respect to data available from official port statistics, while following the same trends. We interpret this finding as a sign of exhaustive coverage of commercial vessels using port calls based on AIS. 
The cargo load indicator appears to be a good proxy of Malta’s trade volumes (Figure 1). Our indicator detects very well the large peak of trade activity in mid-2016, and the subsequent deceleration in the next months. 
The cargo load indicator does not seem to provide a good distribution of trade by partner country. For the specific case of Malta, port call data record directions of trade based on shipping routes rather than countries of origin and destination. Better results can be achieved by combining port call data around the world to track the full journey of ships.  
Figure 1. AIS-based Indicator Highly Correlated with Official Trade Volume 
(Cargo load indicator versus official trade volume index, 2016=100. Period: 2015-18) 
Conclusions
We show that vessel traffic data based on Automatic Identification System (AIS) can be used to nowcast trade activity. Provided that the challenges associated with “port call” data can be overcome through appropriate filtering techniques, these emerging “big data” on vessel positions could allow statistical agencies to supplement existing data sources on trade and introduce new statistics that are more granular (port-by-port) and more timely (practically real-time), offering an innovative way to nowcast trade activity in volume terms. 
References
[1] Arslanalp, S., M. Marini, and P. Tumbarello. 2019. “Big Data on Vessel Traffic for Nowcasting Trade Flows in Real-Time,” IMF Working Paper 2019 (forthcoming)
[2] de Wit, T., A. Consten, M. Puts, C. Pierrakou, M. Bis, A. Bilska, O. Grondal, and O. Langsrud. 2017. “Deriving port visits and linking data from maritime statistics with AIS-data” European Statistical System, Big Data Deliverable 4.2.
[3] IMF. 2017. “Big Data: Potential, Challenges and Statistical Implications,” Staff Discussion Note prepared by C. Hammer, D. C. Kostroch, G. Quiros. Washington, DC
[4] Spiliopoulos G., D. Zissis, K. Chatzikokolakis. 2017. “A big data driven approach to extracting global trade patterns” Marine Traffic Research
Official	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	82.823557279483623	88.188789861723862	98.741598318183151	97.983596363959379	97.533532703638997	94.537056228348106	86.151659609747426	80.845645930180908	77.114855061735724	80.573238977881743	77.908388357563737	75.634382494892378	91.280016581292756	107.26912030320079	114.84913984543867	106.81905664288041	103.49095431261659	121.32768779794512	111.46181861250113	100.198383323957	81.757617031356418	87.205756077339899	87.466319249104316	86.874130222366986	76.700322743019569	77.57676250259081	77.470168477778117	92.582832440114885	93.944867201610748	88.283540106001837	79.377017143872337	76.368696888046671	85.666064607822818	91.173422556480034	94.560743789417572	92.724957806531833	87.501850590708557	91.232641459153768	88.769135107926445	91.80114292482159	93.743522932520079	97.391407337222063	100.96822905871556	92.381488171024202	94.205430373375194	90.125247979154949	AIS 	42005	42036	42064	42095	42125	42156	42186	42217	42248	42278	42309	42339	42370	42401	42430	42461	42491	42522	42552	42583	42614	42644	42675	42705	42736	42767	42795	42826	42856	42887	42917	42948	42979	43009	43040	43070	43101	43132	43160	43191	43221	43252	43282	43313	43344	43374	43405	43435	94.913872437914236	95.032337136127936	91.235442212780285	92.160189993723876	86.597037767984233	86.894216602042334	84.383714315306335	90.04233610719605	91.994122467957709	89.289239147113349	86.623108903822128	83.553626150950208	88.104507956426048	91.03430030967013	94.213918370720464	105.71390796841762	111.83755791918261	122.8459761774277	115.02622895242096	109.31159315436459	94.370192870287468	90.256938385410649	89.36004812047868	87.924829815193263	81.85129216346057	79.168275279210391	82.289593511991853	87.259659278216745	85.088817813815552	82.858909106104448	82.596121160036134	83.202822067216502	83.681215570239971	80.632571223037374	79.455442938289238	79.840395855168964	81.417118667659167	86.603487832284486	87.312465386870912	90.455120048710583	89.744252105083348	87.521294976719204	87.822993759786499	86.323563753570397	85.661572039510389	85.158882314820431	85.097219705520814	88.293707261815754	




Commission européenne, 2920 Luxembourg, LUXEMBOURG - Tel. +352 43011
Office: BECH A2/160 - Tel. direct line +352 4301-+352-4301-35934 - Fax +352 4301-+352-4301-33899

http://epp.eurostat.ec.europa.eu
Martin.Karlberg@ec.europa.eu
2
