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The Baltic Sea is a critical geopolitical and economic region. However, recent, rapid structural shifts, including major
geopolitical shocks and the implementation of new environmental policies, have significantly increased the complexity
and uncertainty in forecasting regional cargo development. To address this issue, we propose a hybrid model for the
prognosis of cargo volumes in the vital Baltic Sea region through 2036.

This study integrates time series modelling with long-term geopolitical and environmental policy factors to produce a
robust, uncertainty-quantified prognosis of regional traffic growth. Given the substantial fluctuations caused by the
Russia-Ukraine war and the imminent implementation of the new EU ETS (European Union Emissions Trading System)
regulations, a scenario-building approach utilizing the ARIMAX (Autoregressive Integrated Moving Average Regression
with Exogenous Variables) model was applied. The model incorporates key exogenous variables, including regional GDP
growth, dummy variables for sanctions and geopolitical operational risk (War Tension), and the EU ETS variable. A
numerical comparison of the forecasts under two scenarios "Continued Tension" and "Return to Pre-War State", shows
that the impact of geopolitical factors will significantly slow down the growth of the total Baltic cargo volumes.
Furthermore, this impact is distributed asymmetrically across the region's ports, and not all countries experience the same
effects.

Based on the results, the study suggests that geopolitical factors are the most important drivers of volatility and can exert
a much stronger influence on the future of supply chains, marine traffic, and port market share than structural economic
and regulatory factors. This prognosis enables policymakers and port operators to proactively identify periods of potential
congestion and infrastructure strain, thereby informing strategic investment planning for regional critical infrastructure.
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