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Abstract—This paper examines how strategic maritime
chokepoints — primarily the Suez Canal and the
Panama Canal — shape national revenues, trade flows,
and global economic resilience. Through a mixed-
methods approach combining secondary data analysis,
case studies, and scenario modelling, the study
quantifies canal revenues, assesses the economic ripple
effects of  disruptions, and offers policy
recommendations for governments and canal
authorities to maximize revenue while safeguarding
global supply chains.
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[. INTRODUCTION

Maritime routes remain the arteries of global trade:
over 80% of world trade by volume is carried by sea,
and a handful of canals and straits concentrate flows
that underpin national treasuries and international
commerce. This paper explores the revenue
implications for countries that host or depend on
major maritime passages, focusing on two
emblematic waterways — the Suez Canal (Egypt)
and the Panama Canal (Panama). The objectives are
to:

1. Measure direct revenue streams derived from
canal tolls and related economic zones.

2. Estimate indirect and induced revenue effects
across sectors (logistics, insurance, port services,
tourism, and foreign exchange earnings).

3. Analyze systemic vulnerability and the
macroeconomic costs of disruptions.
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4. Propose policy measures to enhance revenue
capture and resilience.

II. LITERATURE REVIEW

The literature covers three strands: historical roles of
maritime chokepoints in shaping trade; econometric
analyses of canal toll revenues and fiscal
dependency; and system-wide studies of disruptions
(e.g., the 2021 Suez blockage) and their cascading
global impacts. Prior work demonstrates that
chokepoints exert outsized influence on shipping
costs, route choice, and the pace of globalization.
Recent UNCTAD reports and peer-reviewed studies
highlight growing fragility due to geopolitical
tensions and climate events.

III. DATA AND METHODOLOGY

3.1 Data Sources

Secondary data were compiled from canal authorities'
financial reports, UNCTAD, WTO world trade
statistics, scholarly articles, and reputable news
outlets. Annual revenue figures, transit counts, toll
schedules, and macroeconomic indicators (GDP,
exports, FX earnings) were collated for 2018-2024
(or latest available).

3.2 Methodological Approach

A mixed-methods strategy was used:

e Descriptive statistics to summarize revenue and
transit trends.
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o Comparative case studies of Suez and Panama,
examining institutional frameworks and ancillary
economic zones.

e Counterfactual disruption modelling — short-
term (days—weeks) and medium-term (months)
disruption scenarios were simulated to estimate
direct revenue losses, rerouting costs, and global
trade knock-on effects.

e Policy analysis synthesizes fiscal, security, and
sustainability levers available to host countries.

IV. THE SUEZ CANAL: REVENUE, DYNAMICS,
AND VULNERABILITIES

4.1 Institutional and Economic Profile

The Suez Canal is a critical corridor linking Asia and
Europe, historically accounting for roughly 10% of
global trade by volume in normal years. The canal's
revenue model is based primarily on transit tolls set
by the Suez Canal Authority and augmented by
related economic zones and port services.

4.2 Revenue Trends

The Suez Canal experienced record revenues in
recent years, followed by substantial volatility tied to
geopolitical and security developments. The canal’s
receipts are a significant component of Egypt’s
foreign-exchange earnings and budgetary planning;
fluctuations  therefore = have  macroeconomic
implications beyond port revenues.

4.3 Disruption Case: Blockages and Regional
Tensions

Events such as the Ever Given grounding in March
2021 exposed the systemic fragility of concentrated
maritime routes; subsequent regional security threats
have intermittently depressed transits and revenues,
and prompted discussions about rerouting via the
Cape of Good Hope or alternative logistic corridors.

V. THE PANAMA CANAL: REVENUE, WATER
CONSTRAINTS, AND INSTITUTIONAL
RESPONSES

5.1 Institutional and Economic Profile

The Panama Canal is central to inter-ocean trade
between the Atlantic and Pacific, with a revenue
model reliant on tolls that scale with vessel size and
cargo type. The Authority also contributes substantial
transfers to the national treasury.

5.2 Revenue and Operational Challenges

In recent years the Canal has navigated drought-
induced constraints and variable transit counts.
Institutional ~ responses  have included toll
adjustments, reservation and auction mechanisms
during scarcity, and major investments in water

security and infrastructure.

Table 1: Annual Transit Counts & Revenues of Major Global Canals (2018-2024)

Year Suez Canal Suez Canal Revenue || Panama Canal Panama Canal Sources
Transits (ships) (USD Billion) Transits (ships) |[Revenue (USD Billion)
Suez Canal Authority Annual Report 2018;
2018 18,174 3.70 13,796 231 Panama Canal Authority FY2018 Financials
2019 18.880 5 84 13,785 259 UNCTAD Maritime Beport 2019; PCA Annual
Review 2019
2020 18.829 561 13.369 263 WTO Trade Statlstlgs 2020; PCA Traffic
Statistics
Suez Canal Authority 2021 Report; PCA
2021 20,649 6.30 13,342 297 FY2021 Highlights
5022 23.583 703 13.015 309 SCA Financial Res_ults 2022; PCA Annual
Review 2022
Suez Canal Authority 2023 Data; Panama Canal
2023 26,153 9.40 12,638 3.30 Annual Budget 2023
UNCTAD Maritime Outlook 2024; PCA Interim
3 ~ ! ~ ~ El
2024 25,000 (est.) 8.50 (est.) 12,000 (est.) 3.20 (est.) Report 2024
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*2024 values are estimates based on preliminary data as of Q3 2024. Final figures may vary upon official

publication.

VI. QUANTIFYING THE ECONOMIC IMPACT:
DIRECT AND INDIRECT CHANNELS

6.1 Direct Revenue Effects
Canal transit fees are a measurable, recurring revenue
stream for the host government or authority. For
countries like Panama and Egypt, canal-related
receipts contribute meaningfully to fiscal inflows and
foreign exchange reserves.

6.2 Indirect and Induced Effects

Beyond tolls, canals stimulate port activity, logistics
hubs, industrial zones, and tourism. The multiplier
effect of canal-based commerce supports jobs, tax
revenue, and long-term foreign investment.

6.3 Disruption Costs and Global Spillovers

Empirical studies estimate that major disruptions to
key canals can generate tens to hundreds of billions
of dollars in global losses, borne disproportionately
by trading partners and supply-chain-intensive
economies. Rerouting increases voyage distances,
fuel consumption, and insurance costs, eroding
margins across industries.

VII. SCENARIO MODELING (ILLUSTRATIVE
RESULTS)

Three stylized scenarios were modeled to show
revenue and trade impacts:

1. Short blockage (7 days) — immediate toll loss
for the canal plus surge in demurrage/alternative-
route costs for shippers; global daily loss
estimates scale with the share of daily trade
interrupted.

2. Medium disruption (90 days) — sustained loss
of transits, higher insurance premiums, modal
shifts, and reduction in canal economic zone
activity.

3. Permanent shift (long-term rerouting) —
structural decline in transit-based revenue
coupled with potential regional economic
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readjustments (investment in transshipment and
alternative corridors).
Results indicate that short-term blockages cause
sharp but temporary revenue drops, while medium-
term disruptions can cause lasting damage to
ancillary economic activities.

VIII. POLICY RECOMMENDATIONS

1. Diversify revenue through value-added zones:
Invest in canal-adjacent industrial parks, free-
trade zones, and logistics clusters to capture
more of the trade value chain.

2. Resilience investments: Build water security,
dredging capacity, and alternative-scheduling
systems; invest in cyber security and maritime
security partnerships.

3. Dynamic tolling and reservation systems: Use
market-based mechanisms (auctions, surge
pricing) during peak stress to allocate scarce
transit capacity efficiently and capture upside
revenue.

4. Regional cooperation: Foster multilateral
security and contingency planning with trading
partners and insurers to share the burden of
maintaining open routes.

5. Green transition incentives: Promote investments
in lower-carbon shipping and port electrification
to align with global de-carbonization trends and
position canal economies for sustainable growth.

IX. CONCLUSION

Strategic maritime passages like the Suez and
Panama canals generate direct fiscal revenues and
wider economic benefits that shape national
development trajectories. ~However, growing
geopolitical volatility and climate stressors increase
the risk of disruptions with outsized global
consequences. Policymakers should therefore treat
canals not just as transit corridors but as complex
economic assets requiring integrated investment,
security, and fiscal strategies.
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Table 2: Scenario Simulation Model — Equations and Parameters

. Equati .
Scenario Type %l:eilon Key Parameters Interpretation Source / Method
Short-Term T = Daily transit revenue . . Author’s model based
. . AR = (T x . Estimates direct toll 1 .
Disruption (7 D) X( F (USD), D = Duration (days), S lmc?uzstOIZT(:sufe 088 on SCA & PCA daily
days) F = Freight factor (0.9-1.1) revenue data
Medium-Term ||[AGDP = a X|| a = GDP elasticity to canal Shows macroeconomic Derived from IMF

Disruption (90 || AR+ B x || revenue, B = multiplier effect | revenue loss including |[elasticity coefficients &
days) AC on connected industries secondary effects port economic models
Long-Term ARev = (Ro ||Ro = baseline annual revenue, Measures revenue loss due Scenario based on
Diversion - Ri) x (1 + ||R1 = post-diversion revenue, L . UNCTAD trade
. . to permanent rerouting .. .
(Structural) ) = induced trade shift factor elasticity studies
AL = Added length
ATC=ZX . e. voyage ieng . Model based on
Global Trade (nautical miles), FC = Fuel Quantifies added trade
(AL x FC x . Clarkson Research
Cost Impact cost per NM, IC = Insurance costs due to rerouting ..
IC) shipping cost data

cost per NM

Interpretation of the Model

e  Short-term disruptions (e.g., 2021 Ever Given
incident) can cause daily revenue losses
exceeding $15-20 million for Suez and $8-10
million for Panama.

e  Medium-term disruptions amplify losses through
ripple effects in port services, insurance, and
logistics — reducing GDP by up to 0.2-0.5% for
canal-dependent economies.

e Permanent diversions (e.g., via the Cape of Good
Hope) could slash annual canal revenues by 20—
35% and significantly alter global shipping
patterns.
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