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Freight costs are a key component of total 
maritime transport costs. Companies will benefit if 
they can better understand the nature of volatility 
and develop tools for forecasting and managing 
freight rate fluctuations. This will help them 
optimise demand planning and supply efficiency. 
However, freight rates are hard to predict given the 
multitude of factors affecting the supply and 
demand of freight globally (Gouvernal and Slack, 
2012). More importantly, the significant regional 
and temporal variability in freight rates presents a 
major barrier to the economic growth and regional 
development of disadvantaged nations (Limao and 
Venables, 2001). Container freight rate volatility 
and dynamics thus necessitate the identification of 
highly accurate and robust forecasting techniques 
to generate reliable outputs. Machine learning 
techniques can detect latent patterns and trends in 
big data through self-learning mechanisms that 
incorporate the bullwhip effect of major 
disruptions on container freight rates, such as the 
COVID-19 pandemic. 

The COVID-19 pandemic and the associated 
worldwide lockdown have negatively disrupted 
maritime trade, particularly containerized trade 
flows and, by extension, impacted on container 
freight rates. Consequently, container freight rates 
had risen to a record high by the end of 2020, see 
figure 11. Figure 1 shows the weekly Shanghai 
Containerized Freight Index (SCFI) from 18th 
December 2009 until 9th April 2021 for six 
shipping routes. The six routes are from Shanghai 
to South America, West Africa, East Coast North 
America, West Coast North America, Europe, and 
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South Africa. For two routes: Shanghai-West 
Africa and Shanghai-South America, the rise in 
freight rates is high by the end of 2020 compared to 
the rest of the four routes.

In addition, the blocking of the Suez Canal because 
of the grounding of the containership, Ever Given, 
in late March 2021 further accelerated the growth 
of already high freight rates (UNCTAD, 2021; 
Saeed et al., 2021). Commonly applied forecasting 
methods are largely based on historical trends 
combined with seasonality analysis. In our study, 
for greater effectiveness, we have incorporated the 
effect of global events into the forecasting 
techniques employed, leading to two innovative 
steps: firstly, we extracted the major events related 
to the COVID-19 pandemic, such as lockdown 
measures from the ‘Lloyds List’ database, which 
are most likely to drive variability in freight rates. 
Secondly, we apply the Prophet forecasting method 
across six shipping routes. Prophet is particularly 
useful as it enables the generation of accurate 
forecasting techniques requiring minimal manual 
handling and is capable of robust identification of 
outliers, missing data, and variations in time series 
data. We apply the Prophet forecasting technique to 
the data for all six routes to forecast the freight 
rates for 2021. First, we did forecasting without 
including COVID-19 related events, and results 
show a significant difference between actual and 
forecasted values. Secondly, we applied Prophet 
forecasting with the inclusion of COVID-19 
associated events. The results indicate a 
considerable improvement in forecasting accuracy 
after including the events for all six routes. Our 
analysis confirms that using this innovative 

1FEU refers to 40-foot equivalent unit and TEU means 20-foot equivalent unit.



approach, shipping companies can improve 
forecasting accuracy significantly across all routes, 
thus greatly enhancing their ability to predict and 
manage freight rate fluctuations more effectively.
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Figure 1: Shanghai containerized freight index
(Source: Authors’ own compilation based on data provided by UNCTAD)
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