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Abstract. The paper aims to analyze the impact of meteorological and
geopolitical disruptions on the main shipping checkpoints. Globalization is
predicated on the free international movement of goods, essential for international
trade. Those goods’ delivery relies on specific trade routes and checkpoints, which
have always been critical passages for the carriage of goods by sea. On the other
hand, any disruption at those checkpoints can have detrimental consequences for
the global economy. Any disruption can significantly impact global trade, leading
to delays, increased shipping costs, and potential shortages of goods. The impact of
those disruptions could also create substantial economic damages, as those passages
are crucial for planning for the future and will always be a primary global concern.
Although the checkpoints provide a lot of economic advantages, their vulnerability
and the lack of physical security invariably endanger shipping and international
trade.
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1. Introduction

The maritime industry and commercial fleet operation occupy a pivotal position
in the global economy, providing essential services and resources for international
trade and transportation. This industry boasts a rich history, having evolved over
centuries. Throughoutits existence, ithas served as anengine for economic growth and
cultural exchange between diverse regions of the world (Biolcheva & Valchev, 2023).
In the contemporary context of intensified international cooperation and economic
globalization, the issue of international transportation corridors demands
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particular attention in both national and international policymaking (Conev &
Dimitrakiev, 2023). The organization of transportation corridors hinges on the
concentration of freight, transportation, and passenger flows in a specific direction,
necessitating high productivity and a well-developed infrastructure.

Artificial ~waterways worldwide have revolutionized international
shipping by shortening transportation routes and reducing operational costs
(Rodrigue, 2016). The Suez Canal in Egypt, for instance, stands as one of the
most critical waterways globally, connecting North America, Europe, and the
Mediterranean Sea with the Middle East and Asia (Dimitrakiev & Gilev. 2021). It
serves as a pivotal transportation channel for a multitude of commodities, including
petroleum and natural gas. The Suez Canal is indispensable for maritime navigation.

In this context, the article investigates the impact of the disruptions of the global
check points on the seaborne trade. The primary focus of the research centers on the
Panama and Suez Canals as paramount global maritime routes.

2. Suez and Panama Canals Disruptions

The Suez Canal is the shortest link between Asia and Europe and the fastest route
between the Atlantic and Indian Oceans. It is also the longest canal without locks,
with a transit time from one end to the other ranging from 13 to 15 hours.The key
maritime route handles about 15% of global shipping. During the crisis, Egypt loses
$15 million a day. The container ship Ever Given ran aground on March 23, 2021.
After the case was resolved, oil prices fell by 1%. However, ship and cargo owners
face additional costs due to the lack of insurance for the incident. Supply chains
were disrupted (Koritarov & Dimitrakiev, 2021). Many carriers also suffer losses
due to rerouting ships around the Cape of Good Hope.

For the fiscal year 2022/2023, ending in June, Egypt’s revenue from the canal
reached $8.8 billion. Traffic on this key trade route decreased by 30% between
January 1 and 11, 2024, compared to the same period the previous year. 544 vessels
have passed through the canal since the beginning of 2024, compared to 777 during
the same period in 2023.

For March 2024, on an annual basis, revenues from passing ships through the
canal have halved. Nonetheless, it should be noted that for the first quarter of 2023,
revenues from passing ships set a historical record. The decline in cargo traffic
through the Suez Canal is mainly due to the constant attacks by Yemeni Houthi
rebels on commercial vessels in the Red Sea. In mid-November 2023, the Houthis
announced they would target sites associated with Israel, including commercial
ships. A Houthi spokesperson stated that they would obstruct ships traveling to
Israel, regardless of their flag.

A combination of climate change and infrastructure issues is responsible for
critical delays in maritime traffic through the Panama Canal. Remnants of ancient
forests highlight the severity of the situation in the drought-stricken Panama Canal.
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Just a few hundred meters from the massive ships carrying goods worldwide,
dried stumps rise above the waterline. They are all that remains of a forest that
was flooded more than a century ago to create the canal. It is not uncommon to see
these stumps during the height of the dry season (Carse, 2012). They are a visible
reminder of how dry conditions have crippled a waterway that handles $270 billion
in goods annually from around the world. There are no easy solutions. The Panama
Canal Authority is considering potential solutions, including creating an artificial
lake to pump water into the canal and cloud seeding to increase rainfall, but both
options would take years to implement, if they are feasible at all.

With water levels standing 1.8 meters below normal, canal authorities are reduc-
ing the number of vessels that can transit the canal. Some shippers pay millions of
dollars to expedite their place in the growing queue, while others opt for longer and
more expensive routes around Africa or South America.

Subsequently, the restrictions have been slightly eased, but with a maximum
of 24 ships passing per day, the current limit is well below the pre-drought daily
capacity of around 38. As the dry season continues, the situation is likely to worsen
again.

The canal’s difficulties reflect how climate change is altering global trade flows.
Drought is causing problems on the Mississippi River in the U.S. and the Rhine in
Europe. In the United Kingdom, rising sea levels increase the risk of flooding along
the Thames. Melting ice is creating new maritime routes in the Arctic.

Under normal circumstances, the Panama Canal handles about 3% of global
maritime trade volumes and 46% of the containers moving from Northeast Asia to
the U.S. East Coast. Transit of vessels through the Panama Canal has decreased by
49% from its maximum, mainly due to falling water levels.

The canal is Panama’s largest revenue source, generating $4.3 billion in 2022.
According to UNCTAD data, peak shipping was recorded in January 2022, after
which transit through the canal gradually decreased (UNCTAD, 2024). The situ-
ation is also influenced by the El Nifio phenomenon, associated with temperature
fluctuations in the surface layer of water in the equatorial part of the Pacific Ocean.

Waiting times, which are usually between three and five days, sometimes extend
to 19 days. The Canals Traffic & Congestion tool in AXSInsights from AXSMarine
can illustrate these data. It provides daily information obtained from AIS on bulk
carriers in the Panama and Suez Canals, as well as their respective waiting areas
(Ahmed et al., 2018). The report also allows filtering for specific locations within
the canal zones, ship sizes, and their current directions. It also enables compari-
son of daily traffic and monitoring of percentage changes in movement between
Panama and Suez (El Sakty, 2020), as well as rerouting around the Cape of Good
Hope (Fig. 1).
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Figure 1. Comparison Cape of Good Hope — Suez Canal
Source: AXSMarine reports

3. Most Affected Segment of the Global Merchant Fleet Due to Red Sea
Crisis

The segment most affected in percentage terms is that of container ships
(Gancheva, 2021). Between November 2023 and January 2024, container ship
traffic through the Suez Canal decreased by approximately 75%, with the number
of ships passing through the canal dropping from over 120 in mid-November to just
over 30 in January. As a result, the number of container ships transiting around the
Cape of Good Hope increased from an average of fewer than 50 ships per week in
November to over 100 ships per week by the end of December.
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WEEKLY CONTAINER SHIPS TRAFFIC
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Figure 2. Weekly container ships traffic
Source: AXSMarine reports

Bulk carriers, which predominantly transport Brazilian iron ore and grain to
China via the Cape of Good Hope, appear to be the least affected by the Red Sea
crisis. Before the crisis began, fewer than 200 ships from this market segment
passed through the Suez Canal weekly, with their number dropping to just over 110
in the last week of January, marking a 42% decrease. Over the past five weeks, the
number of ships transiting around the Cape of Good Hope has increased to over 320
per week. Although the container ship segment is the most affected by the Red Sea
crisis in weekly percentage terms, the overall number of bulk carriers and tankers
rerouted around the Cape of Good Hope is actually higher.

76



The Impact of the Disruptions of the Global Check Points...

(G]

Location
Select all
Gatun Lake (nner Anchorage)
in Panama Canal

B North Queue

B South Queue

Clear Filters

Date
1/1/2023 | 9/1172024

= r')
O)—
At —

Direction
East > West
West > East

Ships Count

Category
Al

Draft Status
Ballast
Laden

Dwt

10020 210036

Oo——OO

(C)

Location

Clear Filters

Select all
B insuez Canal
B North Queue Suez Canal
B South Queue Suez Canal

Date.

17172023 | 8/11/2024

o—=0O

Direction
East > West
West > East

Ships Count

Category
Al

Draft Status
Ballast
Laden

Dwt
10020

)

209951

O

Panama Canal Congestion - Dry Ships Only
® North Queue ® South Queue

i
60
40
20 L T N W Yy R
s
W‘WV p) .
?in 2023 : Apr 2023 Jul 2‘ﬂ2! Oct ‘202! : Jan éDZ‘ Apr. ;ﬂZ‘ Jul énzA
Figure 3. Panama canal congestion
Source: AXSMarine reports
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Figure 4. Suez canal congestion
Source: AXSMarine reports

Waiting time is a 30-day rolling average and is calculated based on all bulk
carriers, both booked and unbooked, waiting at the respective anchorage points to
transit through the Panama Canal. Waiting time can vary depending on the size of
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the ship, whether it is booked or not, and whether it is transiting through the old or
new locks of the canal.

Egypt’s revenue from the transit of ships through the Suez Canal for the fiscal
year 2023/24 (ending June 30) has decreased by 23.4%, Reuters reports, citing a
statement from the Canal Authority’s Chairman, Osama Rabie. Revenues from the
Suez Canal for the period from July 1, 2023, to June 30, 2024, amount to $7.2 bil-
lion, compared to $9.4 billion for the previous fiscal year 2022/23. Meanwhile, the
number of ships transiting the canal in the year has decreased from 25,900 (in fiscal
year 2022/23) to 20,100 (in fiscal year 2023/24), marking a 22% drop.
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Figure 5. Panama canal wait time
Source: AXSMarine reports
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Figure 6. Suez wait time
Source: AXSMarine reports

Comparing other periods, the decline in cargo traffic through the Suez Canal is
even greater. For the entire calendar year 2023 compared to the previous year, the
decrease is 28%. For January of this year compared to the same month in the previ-
ous year, revenues have fallen by 47%.

4. Voyage Estimation

Speed has always been a crucial factor in shipping, but in the modern era
of digitization, it has become essential. The calculator in AXSMarine is the
preferred option when a detailed examination of shipping costs is required.
The module also provides an alternative for optimizing speed. The process of
evaluation and analysis helps shipping companies manage and optimize their
financial results from voyages, thereby improving profitability and operational
efficiency. Voyage performance evaluation (or operational voyage estimation)
is a critical tool for analyzing and managing the financial results of ship op-
erations. Voyage distances are crucial for the estimation, as they contribute to
defining the length of the sea journey, including ballast transit. Incidents such
as the grounding of the container ship Ever Given, although rare, have occurred
in the Suez Canal before. In this context, it has become necessary to choose
alternative transport routes.

For greater clarity, we perform calculations for a standard type of ship transiting
once through the Suez Canal and another time around the Cape of Good Hope. The
distances for the two routes are visualized in Fig. 7 and Fig. 8.
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Maritime cargo transportation is a complex process involving many participants
from different countries and continents. It is no coincidence that many authors
emphasize the need to use tools that adhere to modern techniques, especially those
based on technology (Sterev, 2023). In this regard, AXS Marine is a leader in
providing innovative solutions that can be effectively used by maritime professionals
(Dimitrakiev & Molodchik, 2018; Koritarov, 2021). AXS Marine offers information
on current market conditions, routes, and other factors that impact the commercial
operation of ships. It also provides analyses and statistics on shipping markets. This
is why this comprehensive platform was used for the current calculations.

Vessel (] Type | —SELECT —
Dt Gt
61253 mt 0
Eco Speedacons |V [¥]  EcoBallast EcoLaden
Spd (xs) 125 1.7
HSFO cons. 2 2075
VLSFO cons, El) 2075
LM cons. 2 2075
AEcons, 0 0
AE +saubber cons, [} [
Sequence  Port ] Distance & ECA
Open | Constantza Summe |

load [ [Burgas s~ Py 1s0p R

disch | | [singapore #1 | Fv| se20f AL

Sheet Notes

80

~ Orname Svt: * Average 61 Refresh U
Gubic Draft TC[TPL HSFO_Scrubbers
77233 [an [ 12.98][m [~]| e0.92][toc[] [3s0[v][ n 0
Ganal Load Dsch 1de Misc (1) Misc (2)
[[] Load = Disch = Ide: ¥ o
s s s s [ 3
s 5 s s 0 0
s s s s [ 0
0 0 0 0 0 0
[ o o [ o 0
Tme \WdaysPort  Draft € Quantity Terms Tt Et ExpiDA
afm Fv| od| sl 15| 1460]m[ o] ses22[mt[> | 5000 mtjd [~ ] sinc| ] 1.0000] oh| on| eose4

orm Fv] od| s vi1570[m[~ o] ses22|me[~ ] 15000 |mtjd [ | shinc] T 1.0000] oh| on| 4s218

Repos P ol  obmry| 0d] s (@ addsevence | [© Remsemuence | (B cetdsances L] Auto dit
Cargo[F] NTC 0/$fd TCComm 3.75% GIC 0/ $id NetB8 0§ Vessel cost 0/ (sfd)
#1 Rate] 15| gjmt [~ Lumpsum 0| Voy Comm| 0% Demurragel | Despatch 0|average |~
Link to Charterer ~[x D Addcerge @ remcargo
Bunker(F]  cozprice ols
B0B HSFO ite as9|[usopt[v]  wsro 500/t @ 595 [uspjt[ ] Lsmeo &t @ 715 uspft [~
Miscellancous Extra time
Misc cosf t $ 0 ExtraFees § 0| Canalcost1 § 41138 Time atCanall | VL 0| days | v In port (idle) VL] Ofhrs |~
Extrainsuance § 0| Tradetype [— [v| Canalcost2 §| 125016] TmeatCanal2 | WL 0] deys [V] atseaeaing) [Fv||  ofes [

Voyage - Total Ind Hire : $669,549.71 ; ExclHire : $669,549.71
Time ballast : 0.46d
Time laden 18.84d
Time in portjcanal : 15.15 d
Total tine : 34454
Sequence
atsea in portjcanel
0.46d 11.36d
18844 3794
0.00d Total tine : 34.45d
Cargo | WICE: $530576 GTCE: $5512.48
Gross Rate cargo #1: § 11.78 fmt Sensituity
PaL: $182,780.29 PaiL/d: $530576
Net Freight : $852330.00 Grossfreight:  $852330.00

Bunker cost: $394,513.71 Sensitvity

HSFO: 0.00t
VLSFO: 50245t

LSMGO: 5875 ¢
EEOL: 6.119CO2/trm EEOI Alignment: -17.19
AER/CTI: 5.53 gCOfdwtnm AER/CII Alignment: 19.01

estimated Voyage 11 Rating:

EEOL CO2: 2055181 (L 1831.51 /B 223.68)
Total C02: 2,055.18t Total C02 cost: N/A
FUACO2'24: 41934t EUA CO2 24 cost:N/A

EUA Freight Impact: -

Figure 7. Estimation via Suez Canal

Source: AXSMarine reports



The Impact of the Disruptions of the Global Check Points...

Vessel (5] Type — SELEGT — ~ Orname  [Svt: * Average 61 Refresh )  Voyage - TotalIndl Hire: $1,045,152.55; ExlHire:  $1,045,152.55
owt Gt Cubic Draft TPC/TPL HSFO_Serubbers
61253|mt 0 77233 [em [ ]| 12.08 [m [~ ]| 60.92 [tpc [ ] [3s0 [v] W 0
EcoSpeediCons |V %] EcoBallst  Ecoladen Canal Load Disch 1de Mc (1) Ve (2 2:: :‘::( 32 :::
Spd (kts) 12.5 1175 [] Load = Disch = Idie x 0 i i pastfeanal 15154
HSFO cons. E) 20.75 5 s s 5 0 0
VLSFO cons, E) .75 s s 5 5 0 0
LSMGO cons. E] 2075 s s s s a ]
AEcons, o 0 0 0 0 0 0 0
AE + scrubber cons. 0 0 0 0 0 0 0 ] Total tme. 5558d
Sequence  Port oo Distance & ECA Tme WdaysPort  Draft  C  Quantty Terms Tt Et BxpDA Sequence
Open  Constantza Summer | ¥ atsea in port/canal
load [~ | Burgas #iv | Fv| 1508 A opm{Fv| od| s Ls| 14.60[m[ o] seszzmt[~| 5000mtid [~ |shinc|~ | 1.0000] on| on| so664 0.46d 11.36d
disch [~ | [singapore #1v | Fvj1zse2 FL|  opm|Fv| od| s | 15.70[m[ o] sesz2[mt [~ | 15000 meid [~ | shinc| | 1.0000] on] on| 218 .97d 372d
Repos P OHR| opm | o0d 5P (@ Addsequence | © 8 Cedstances | auto dt 0004 Tota tine : 55.58d
Cargo 5] nre 084 TCComm 3.75% GIC 0/s/d NetBB 0/§ Vessel cost o/(g/) Cargo | WTCE: $-3469.09 GTCE: $-3,604.25
#1 Rate 15| g/t [V Lumpsum 0| voy Comm 0% Demurrage 0 Despateh ofaverage  [v Gross Rate cargo #1: § 18.39 fmt. Sensitity
PalL: $-19282255 PaL/d: $-3,469.09
Link to Charterer v [x © rdage | [@ remarso Net Freight : $852,33000 GrossFreight:  $852,330.00
Bunker[(]  CO2Price s Bunker cost:$ 770,116.55 Sensitvty,
508 HSFO ote 459 (usot [~ visFo 1250t @ 595/ USD/t | v | LsMGO eslt@ 715/ [usoft [~ ] 1sro: 0.00t
VLSFO: 1,221.17
Miscellaneous Extra time LSMGO: 60.67
Msccost S 0| BxtraFees § 0| Coraleost1 §|  41138] Tmeatcanall | VL 0/ /cays [V] mport(de) | w ofls 9] | eror: e e
Extrainsurance § 0| Tradetype | || camalcost2 §| 125016] Tmeatcanal2 | WL of[days [V] atseaaingd [P ofls [V]  epien e T
oy Estimated Voyage c11 Rating: D)
EEOL CO2: 4043.101 (L 3819.42 /5 223.68)
Total c02: 404310t Total C02 cost: /A
EUA €02 '24: 816921 EUA C02 24 cost: /A
EUA Freight Impact: -

Figure 8. Estimation via Cape of Good Cope
Source: AXSMarine reports

It is important to note again that calculating the financial result is a complex task
and involves numerous financial factors and variations depending on the specific
voyage and conditions. Therefore, maritime professionals and ship managers rely
on extensive experience and specialized software tools to perform these calcula-
tions accurately and efficiently.

5. Conclusions

The Suez Canal is the shortest maritime route between Asia and Europe,
connecting some of the largest consumers and suppliers of goods on both continents.
Today, more than 30,000 ships under the flags of over 100 countries pass through
the Suez Canal each year. Collectively, they transport about 300 million tons of
various goods. Fourteen percent of the global trade volume transits the canal, with
most of the oil traffic moving from the Persian Gulf region to Europe and America.

During the fiscal year 2007 — 2008, the Suez Canal achieved record revenues of
$5.113 billion, nearly $1 billion more than in previous years.

It is suggested that shipowners might consider using the Northern Sea Route
as an alternative to the transport arteries passing through the Suez and Panama
Canals, but this would delay the delivery of goods and increase transport costs
(Wang, Zhang & Meng, 2018).

However, it remains a fact that a significant portion of trade between European
and South Asian countries is tied to the Suez Canal, along with the associated costs
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and delivery speed. Therefore, this option will maintain its priority in the near
future. The assessment of the medium-term outlook proves that the Suez Canal and
the Panama Canal cannot currently be replaced.
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