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Abstract. This study examines the movements of the Baltic Dry Index (BDI) during periods of major
exogenous shocks of different origins in the dry bulk shipping market. The research is framed within
the context of the fragility of international supply chains, the sensitivity of freight markets to supply-
demand imbalances, and the critical role of maritime transport in global trade. The study focuses on four
major exogenous shocks that coincided with periods of significant volatility in freight market conditions:
the COVID-19 pandemic, the grounding of the Ever Given in the Suez Canal, the Russia-Ukraine War,
and attacks on commercial vessels in the Red Sea. The COVID-19 pandemic disrupted port operations,
reduced vessel availability, slowed logistics processes, and increased volatility in freight rates. The
Ever-Given incident caused a six-day blockage in the Suez Canal, disrupting global maritime traffic,
extending delivery times, and increasing costs on certain routes. The Russia-Ukraine War has
heightened uncertainty in global supply chains, particularly regarding grain and energy transportation,
and has been associated with higher volatility in the freight market. Similarly, attacks on commercial
vessels in the Red Sea have highlighted maritime security risks and led to route changes. These events
provide a comparative framework for explaining how different exogenous shocks were reflected in dry
bulk freight market conditions. The study evaluates BDI movements through graphical comparisons and
descriptive statistics cantered around the selected shock dates. The findings are interpreted as evidence
of the temporal relationship between exogenous shocks and BDI movements rather than definitive

causal effects.
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1. Introduction

Maritime transport is one of the cornerstones of global trade and plays a critical role in the
functioning of the world economy. A large share of global trade by volume is carried by maritime
transport, making it an indispensable component of international supply chains. According to UNCTAD,
maritime transport accounts for more than 80% of global trade by volume, with the global volume of
maritime trade reaching 12,720 million tons in 2024 (UNCTAD, 2025).

Freight rates in maritime transport are determined by a highly dynamic market structure shaped
by the interplay of supply and demand. Fleet capacity, vessel supply, fuel costs, commodity demand,

industrial production, and macroeconomic developments are among the key factors that decisively shape
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the freight market (Stopford, 2009; Notteboom & Vernimmen, 2009; Gu & Liu, 2022). One of the most
widely used indicators for tracking these changes in the dry bulk shipping market is the Baltic Dry Index.
The Baltic Dry Index is recognised as a key indicator for both maritime markets and global trade
activities because it reflects spot freight conditions in the dry bulk shipping sector (Lin & Sim, 2013;
Lin et al., 2019; Bai et al., 2021; Bandyopadhyay & Rajib, 2023). However, in recent years, maritime
transport markets have been confronted not only with traditional supply-and-demand dynamics but also
with exogenous shocks emerging on a global scale. The COVID-19 pandemic, the Russia-Ukraine War,
the grounding of the Ever Given in the Suez Canal, and attacks on commercial vessels in the Red Sea
have demonstrated that maritime transport networks are vulnerable to various types of disruptions.
These developments have become closely linked to freight market conditions through numerous
operational and economic factors, including port operations, route safety, vessel accessibility, insurance
costs, fuel consumption, and delivery times (Cui et al., 2023; Sun et al., 2024; UNCTAD, 2024b).

In this context, the Baltic Dry Index provides a useful indicator of how freight markets respond
during periods of global economic slowdown, geopolitical uncertainty, and security-related disruptions.
However, rather than establishing a direct and definitive causal relationship between external shocks
and BDI movements, evaluating such market movements by examining how these developments
coincided with with freight market fluctuations during the same periods provides a more cautious
approach. Therefore, rather than measuring the precise causal effects of the selected external shocks on
the BDI, this study evaluates how BDI movements changed during these periods within a descriptive
and comparative framework. This study examines movements in the Baltic Dry Index during major
exogenous shocks of different origins in the 2019 to 2025 period, thereby describing how the dry bulk
freight market responded under different shock conditions. In this context, the study examines the
COVID-19 pandemic, the six-day blockage of the Suez Canal caused by the Ever Given, the Russia-
Ukraine War, and attacks on commercial vessels in the Red Sea. The study evaluates BDI movements
through graphical comparisons and descriptive statistics; it interprets the findings not as definitive causal
conclusions, but as descriptive evidence of the temporal relationship between periods of exogenous

shocks and freight market conditions.

2. Literature Review

Freight rates in maritime transport are among the market indicators that exhibit high volatility
due to their sensitivity to changes in supply-demand conditions, operational costs, and global economic
developments (Lim et al., 2019). One of the indicators widely used to track these changes in the dry
bulk shipping market is the Baltic Dry Index. The Baltic Dry Index is recognised as a key indicator,
particularly for reflecting market conditions related to major dry bulk cargo shipments (Stopford, 2009).
During periods of economic growth, increased demand for raw materials can boost cargo volumes,

creating upward pressure on BDI levels. Conversely, during periods of economic slowdown, a decline
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in demand for raw materials weakens global trade volumes and can create downward pressure on dry
bulk freight rates (Papailias et al., 2017; Lin et al., 2019).

Recent studies indicate that the maritime transport sector has become increasingly vulnerable
to exogenous shocks such as the pandemic, geopolitical conflicts, trade restrictions, and security-related
disruptions in strategic sea lanes (Rothengatter, 2011; UNCTAD, 2023). Such developments are
associated with fluctuations in freight markets, driven by route changes, longer voyage durations,
increased fuel consumption, operational uncertainties, and changes in vessel availability (Dagestani,
2022; Cong et al., 2024). Xu et al. (2022) examined the relationship between new case counts and BDI
volatility during the COVID-19 pandemic using a GARCH-MIDAS model with data from 2020 to 2022.
The study’s findings indicate that case counts remain significantly associated with BDI volatility even
after controlling for other freight and operational variables. Similarly, Chang et al. (2023), in their study
covering the 2019 to 2021 period, compared pre- and post-pandemic periods; they found that the factors
determining the BDI changed after the pandemic, with port calls, iron ore and scrap steel prices, and
confirmed COVID-19 case counts becoming more decisive.

The literature also highlights the importance of route disruptions and geopolitical risks for
maritime freight markets. Tran et al. (2025) demonstrate that the blockage caused by the Ever Given
vessel in the Suez Canal in 2021 was associated with high economic and environmental costs for
maritime transport, including route deviations and delays, and increased the fragility of supply chains.
According to UNCTAD, the Russia-Ukraine War has impacted maritime trade logistics by disrupting
cargo flows, particularly those originating in Europe, and by causing fluctuations in freight markets
(UNCTAD, 2022). Erol (2024) examined the early-stage impacts of the Russia-Ukraine War on
maritime trade and transportation in the Black Sea, noting that during the conflict, vessel operating and
logistics costs increased, congestion and supply chain disruptions emerged in major logistics corridors,
and alternative trade routes gained greater importance.

Monge et al. (2023), who examined the relationship between geopolitical risks and freight
markets, analysed the behaviour of the Baltic Dry Index and West Texas Intermediate oil prices using
monthly data from 1985 to 2021. The study’s findings indicate that following geopolitical shocks, BDI
returns tend to revert to their long-term trend, whereas oil prices exhibit more persistent responses.
Furthermore, structural break and wavelet analyses reveal that geopolitical risks are associated with
significant breaks in both freight rates and oil prices. More recently, UNCTAD (2024a) noted that
security-related disruptions in the Red Sea have increased global maritime transport costs and exerted

upward pressure on freight markets.

3. Materials and Methods

This study uses the Baltic Dry Index (BDI) as a key indicator to assess changes observed in the
dry bulk freight market during periods of exogenous shocks. The BDI was selected as the empirical
indicator for this study because it reflects freight conditions in the dry bulk shipping market. The
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research is based on BDI data from 2019 to 2025. This period provides a suitable timeframe for analysis,
as it encompasses a time span during which global maritime transport markets faced exogenous shocks
of different origins.

The study examines four major exogenous shocks: the COVID-19 pandemic, the six-day
blockage in the Suez Canal caused by the Ever Given, the Russia-Ukraine War, and attacks on
commercial vessels in the Red Sea. These events were included in the comparative analysis because
they occurred during the same time period in which significant fluctuations were observed in the dry
bulk freight market. Thus, the study examined how external developments of different natures coincided
with movements in the BDI.

Methodologically, the study is based on a descriptive and comparative research design rather
than a causal econometric modelling approach. Therefore, the findings are interpreted not as definitive
causal effects of exogenous shocks on the BDI, but rather as descriptive evidence of the temporal
relationship between the selected shock periods and BDI movements. This approach aims to reveal how
changes in the BDI are shaped around the dates of the shocks; however, it does not make a definitive
claim of causality that these changes stem solely from these events.

The movements of the Baltic Dry Index (BDI) from 2019 to 2025 were visualised using annual
and overall period charts. Selected shock periods were marked on the time series charts, and changes in
index values were evaluated by considering pre- and post-shock trends. Additionally, the direction and
magnitude of fluctuations in the freight market were presented in a comparative manner using
descriptive statistics, annual averages, and time-series comparisons. In this context, the analysis focuses
on describing how the BDI responded during different periods of exogenous shocks and explaining the

relationship between these movements and freight market conditions.

4. Results

Time series charts show that the Baltic Dry Index experienced significant fluctuations during
the 20192025 period and that these fluctuations closely coincided with periods of exogenous shocks of
different origins. The findings present the movements observed in the dry bulk freight market during
these periods within a descriptive framework, rather than measuring the precise causal effects of the
selected shocks on the BDI. As shown in Figure 1, the Baltic Dry Index remained at low levels during
the first months of 2020. This period coincided with the COVID-19 pandemic, which reduced global
trade volumes, disrupted port operations, and created uncertainty in logistics processes. In the early
stages of the pandemic, the index fell to 461 points amid a contraction in global demand and a slowdown
in shipping activities. However, starting in the middle of the year, a rapid recovery in BDI values was
observed due to supply chain imbalances, limited shipping capacity, and, particularly, the resurgence of
economic activity in China. Nevertheless, the index remained volatile for the remainder of the year and

generally remained below pre-pandemic levels. This pattern indicates that BDI movements during the
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COVID-19 period were linked to both the contraction in demand and the subsequent supply chain

pressures.
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Figure 1. Baltic Dry Index — 2020

As shown in Figure 2, the Baltic Dry Index rose sharply in 2021. The six-day blockage caused
by the Ever Given vessel in the Suez Canal led to disruptions in global maritime traffic, longer delivery
times, and cost pressures on certain routes. This period coincided with the post-pandemic recovery in
global trade, the persistence of logistics bottlenecks, and limited vessel supply. Under these conditions,
the BDI rose above 2,000 points and reached very high levels in the third quarter of the year. Although
a downward trend was observed in the index during the final months of the year, the fact that BDI values
remained high throughout 2021 indicates that supply chain bottlenecks and capacity constraints were
strongly reflected in freight market conditions.
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Figure 2. Baltic Dry Index — 2021

As shown in Figure 3, BDI values in 2022 followed a volatile trend during the same period
marked by rising geopolitical uncertainty following the outbreak of the Russia-Ukraine War, route
security issues, and risks related specifically to grain and energy transportation. The index remained at
relatively high levels in the first month of the year, but a clear downward trend emerged starting in the
middle of the year, driven by a slowdown in global demand and shifts in market expectations. Sharp

declines were observed in the second half of the year, followed by a limited recovery in subsequent
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months. This trend suggests that during the war, the BDI was sensitive not only to geopolitical
developments but also to global demand conditions and market expectations.
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Figure 3. Baltic Dry Index — 2022
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As shown in Figure 4, BDI values remained relatively low and flat during the first half of 2023.
Increasing security risks in the Red Sea region and concerns about route safety led some vessels to opt
for alternative routes, resulting in longer voyage durations and higher fuel costs. However, weak global
demand during the same period limited the rise in freight rates to the expected extent. This situation
suggests that cost increases alone are insufficient to drive up freight rates and that demand conditions
play a significant role in BDI movements. In the second half of the year, the index rose amid
uncertainties about global trade flows and geopolitical risks, with more pronounced increases in the final
quarter. Although a limited decline was observed in the final month of the year, the index exhibited an
upward trend heading into the end of 2023.
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Figure 4. Baltic Dry Index — 2023
As shown in Figure 5, the Baltic Dry Index was volatile throughout 2024. While index values
saw limited fluctuations in the first half of the year, a more pronounced rise emerged, particularly in the
third quarter. In contrast, the fourth quarter saw a renewed downward trend in the freight market, and

index values declined toward the end of the year. This period should be evaluated alongside changes in

global trade volumes, fluctuations in dry bulk cargo demand, and uncertainties regarding maritime
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shipping routes, particularly security risks in the Red Sea. Consequently, 2024 suggests that the BDI
followed a trajectory sensitive to both demand conditions and route security and geopolitical

uncertainties.
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Figure 5. Baltic Dry Index — 2024

As shown in Figure 6, the Baltic Dry Index generally rose in 2025. The index, which was at
relatively low levels in the first months of the year, rose gradually from the middle of the year onward
and showed a more pronounced increase in the final quarter. This trend indicates a period in which
demand conditions and cost pressures in the global dry bulk shipping market have regained strength.
However, this increase should be evaluated in the context of broader market conditions, demand
developments, and freight market expectations, rather than attributed solely to a single exogenous shock.
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Figure 6. Baltic Dry Index — 2025

As shown in Figure 7, the overall BDI trend for the 2019 to 2025 period indicates that the dry
bulk freight market is highly sensitive to global economic and geopolitical developments. In 2020, a
significant decline in index values was observed during the COVID-19 pandemic, while in 2021, BDI
values rose rapidly amid supply chain disruptions, post-pandemic recovery, and logistical bottlenecks.
In 2022, market volatility increased with the outbreak of the Russia-Ukraine War, and the index entered

a downward trend in the latter part of the year. In 2023 and 2024, the market followed a volatile yet
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relatively more balanced trajectory; security risks in the Red Sea region and uncertainties in global trade
flows were assessed alongside periodic increases. In 2025, a gradual recovery trend in BDI values was
observed. Overall, the findings indicate that the BDI exhibits significant fluctuations during periods
marked by global crises, geopolitical uncertainties, route safety issues, and changes in demand
conditions. However, these results should be interpreted not as definitive evidence of the causal effects
of exogenous shocks on the BDI, but rather as descriptive evidence of the temporal relationship between

the selected shock periods and movements in the dry bulk freight market.
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Figure 7. Baltic Dry Index 2019-2025 Period
5. Conclusion

This study examines how the dry bulk freight market behaves during periods of various types
of global exogenous shocks, using Baltic Dry Index data for the 2019 to 2025 period. The findings
indicate that the BDI exhibited significant fluctuations during these periods and that the dry bulk freight
market is structurally sensitive to external developments. However, these findings should be interpreted
not as definitive causal effects of exogenous shocks on the BDI but rather as descriptive evidence
revealing the temporal relationship between the selected shock periods and BDI movements.

The four exogenous shocks examined in the study are linked to freight market conditions
through various channels. During the early stages of the COVID-19 pandemic, the contraction in global
demand, disruptions in port operations, and uncertainties in logistics processes coincided with the
downward trend in the BDI. Following the pandemic, supply chain bottlenecks, constraints on transport
capacity, and the recovery process in global trade were observed alongside an upward trend in the BDI.
This indicates that BDI movements during the pandemic period must be evaluated in conjunction with
both the contraction in demand and the subsequent supply and capacity pressures that emerged.

The six-day blockage caused by the Ever Given in the Suez Canal has emerged as a significant
external event that led to disruptions in global maritime traffic, longer delivery times, and cost pressures

on certain routes. However, the reflection of this event in the BDI should be assessed not only in light
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of the canal blockage but also in conjunction with market conditions such as the post-pandemic recovery
in global trade, logistics bottlenecks, and limited vessel supply. Consequently, the high BDI levels
observed in 2021 present a picture that can be explained by the convergence of multiple market factors
during that period.

The Russia-Ukraine War is viewed as a significant geopolitical development that has created
uncertainty in the freight market, particularly regarding grain and energy transportation, route security,
insurance costs, and regional trade flows. The findings indicate that volatility in the BDI increased when
the war began; however, the index subsequently moved in a manner sensitive to changes in global
demand conditions and market expectations. This suggests that freight market responses to geopolitical
shocks are not one-sided but are shaped by demand, supply, route security, and the overall economic
outlook.

Attacks on commercial vessels in the Red Sea and rising security risks have created a significant
area of risk for maritime transport markets, leading to route changes, longer voyage durations, and
pressure for higher fuel costs. However, the findings indicate that the extent to which these cost pressures
are reflected in freight rates can vary depending on global demand conditions. In particular, the limited
reflection of cost increases in the BDI during periods of weak demand highlights the decisive role of
demand conditions in freight markets.

Overall, the study indicates that the BDI is a key indicator that reflects not only global economic
activity but also developments related to supply chain disruptions, geopolitical uncertainties, route
security issues, and market expectations. However, it is incorrect to attribute BDI movements to a single
factor. Freight markets are shaped by the simultaneous interaction of numerous factors, including
supply-demand balance, fleet capacity, fuel costs, route security, commodity demand, and the
macroeconomic outlook. Therefore, movements observed in the BDI during periods of exogenous
shocks should be evaluated within the broader context of market conditions.

From a practical perspective, the findings underscore the importance of maritime sector
stakeholders closely monitoring freight market indicators during periods of exogenous shocks. For
shipowners, charterers, cargo owners, logistics companies, and policymakers, evaluating BDI
movements in conjunction with indicators such as route safety, port congestion, fuel costs, commodity
demand, and geopolitical risks can contribute to more sound decision-making processes. Especially
during periods of uncertainty, flexible route planning, evaluating alternative trade corridors, utilizing
freight risk management tools, and strengthening early warning systems can enhance the sector’s
resilience to shocks.

The main limitation of this study is that it relies on a descriptive and comparative approach
rather than a causal econometric model. Therefore, the results highlight the temporal relationship
between shock periods and BDI movements rather than measuring the exact magnitude or persistence
of shock-related changes in the BDI. Future studies could examine the magnitude, duration, and

persistence of exogenous shocks on freight markets in greater detail using econometric methods such as
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VAR, VECM, ARDL, or event studies. Furthermore, analyzing BDI data in conjunction with AIS-based
vessel movements, port congestion indicators, commodity trade data, and geopolitical risk indices could
contribute to a more comprehensive explanation of how exogenous shocks manifest in maritime

transport markets.
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