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The global air cargo industry has recently navigated one of its most transformative periods, characterized by a shift 

from post-pandemic stabilization to a phase of aggressive growth. Technical analysis of the market through 2023 

and into the first half of 2024 reveals a sector that is not only recovering but outperforming broader macroeconomic 

indicators. Understanding these dynamics requires a granular look at key performance metrics such as Cargo 

Tonne-Kilometers (CTKs), Available Cargo Tonne-Kilometers (ACTKs) , and Cargo Load Factors (CLF).

The Theoretical Framework of Air Cargo Metrics

Before analyzing the specific market data from late 2023 to 2024, it is essential to establish the mathematical and

operational framework used by organizations like the International Air Transport Association (IATA) to measure

industry health. The primary units of measurement include:

•  Cargo Tonne-Kilometers (CTK): This represents the actual traffic volume. It is calculated by multiplying the 

weight of the cargo in tonnes by the distance flown in kilometers. It serves as the definitive metric for demand.

•  Available Cargo Tonne-Kilometers (ACTK): This measures the total capacity available for carrying cargo, 

calculated as the payload capacity in tonnes multiplied by the distance flown.

•  Cargo Load Factor (CLF): This is the percentage of ACTKs that are actually utilized. Mathematically, it is 

expressed as: CLF = (CTK / ACTK) * 100.

•  Yield: The average amount of revenue received per unit of traffic, usually expressed as revenue per CTK.

As the data from March 2024 suggests, industry-wide yields increased by 5.0% in correlation with rising load 

factors. This relationship is a cornerstone of airline revenue management: as the CLFincreases, the marginal cost

of carrying additional cargo decreases, while the ability to command premium pricing for remaining capacity

increases.

Chronological Technical Analysis: 2022–2024 Transition

To understand the current boom, one must look at the preceding downturn. In April 2022, the industry saw a

significant decline of 11.2% in CTKs. This period was marked by the convergence of high inflation, a shift in

consumer spending from goods to services, and the early stages of the Russia-Ukraine conflict, which disrupted

key polar routes. However, the trajectory shifted dramatically by late 2023.

The 2023 Recovery Phase

By October 2023, the market began to show signs of capacity stabilization. ACTKs increased by 13.1% Year-on-

Year (YoY), primarily driven by the return of international passenger travel. This is a critical technical point:

approximately 50% of global air cargo is carried in the "belly" of passenger aircraft. As passenger fleets returned to

the skies, the sudden influx of ACTKs initially outpaced demand, putting downward pressure on yields. However, by

November 2023, demand began to catch up, recording 22.4 billion CTKs—an 8.3% YoY increase.

The Double-Digit Growth Streak of 2024

Starting in December 2023, the industry entered an unprecedented streak of double-digit annual growth. The



growth rate escalated from 10.8% in December 2023 to a staggering 18.4% in January 2024. Several technical

factors contributed to this surge:

1.  Modal Shift: Disruptions in the Red Sea forced many shippers to move goods from maritime to air to avoid 

long delays around the Cape of Good Hope.

2.  E-commerce Dynamics: The rise of direct-to-consumer platforms (e.g., Temu, Shein) significantly boosted 

demand for high-velocity air freight.

3.  Lunar New Year Timing: The timing of the Lunar New Year often creates volatility in January/February data, 

but even when seasonally adjusted, the growth remained robust.

Comparative Analysis of Market Performance (2023-2024)

The following table summarizes the performance metrics extracted from industry reports, highlighting the transition

from recovery to high-growth phases.



Month/Year CTK Growth (YoY %) ACTK Growth (YoY %) Key Market Observation

April 2022 -11.2% N/A Deepening decline due to 
macro headwinds.

October 2023 N/A +13.1% Passenger belly capacity 
recovery driving ACTK.

November 2023 +8.3% N/A Highest annual growth 
since late 2021.

December 2023 +10.8% N/A Transition to double-digit 
growth territory.

January 2024 +18.4% N/A Impressionable start; 
outstripping macro 
indicators.

February 2024 +11.9% N/A Third consecutive month of 
double-digit growth.

March 2024 N/A N/A Yields rise 5.0% due to 
optimized load factors.

April 2024 +21.7% N/A Fifth consecutive month of 
double-digit growth.

May 2024 +14.7% N/A Sixth consecutive month of 
growth; +5.3% MoM.

Yield and Load Factor Correlation

In March 2024, a specific phenomenon occurred where industry-wide yields rose by 5.0%. This is technically 

significant because yields typically decline as capacity (ACTK) increases. However, the demand growth (CTK) was 

so aggressive (+14.7% to +21.7% in surrounding months) that it absorbed the new capacity, leading to higher 

Cargo Load Factors. When the CLF exceeds a certain threshold (often around 45-50% on a global average),

airlines gain significant "pricing power."

Operational Workflow for Air Cargo Management

For logistics providers and airlines, managing this level of growth requires a rigorous operational workflow. Below is

a technical breakdown of the typical air cargo lifecycle during high-demand periods.

Step 1: Demand Forecasting and Planning

Airlines use predictive analytics to estimate CTK requirements based on historical data, e-commerce trends, and

regional economic output. For instance, the April 2024 surge to 21.7 billion CTKs would have required capacity

planning months in advance, involving the reactivation of stored freighters or the conversion of passenger routes.

Step 2: Capacity Allocation (Belly vs. Main Deck)

Operators must decide how to balance Belly Cargo (on passenger flights) and Main Deck Cargo(on dedicated

freighters). Dedicated freighters offer more control and can carry oversized or hazardous goods, whereas belly

cargo is more cost-effective but limited by passenger flight schedules and luggage volume.



Step 3: ULD Optimization

Unit Load Devices (ULDs)are the pallets and containers used to load aircraft. Technical optimization involves

maximizing the weight and volume of each ULD to ensure the aircraft reaches its Maximum Zero Fuel Weight

(MZFW) or its volume limit simultaneously—a process known as "squaring the cube."

Step 4: Load Factor Monitoring

During the flight cycle, load factors are monitored in real-time. As seen in the March 2024 data, a slight increase in

load factor can lead to a disproportionate increase in yield, provided the airline can maintain high service levels and

on-time performance.

Case Study: The "Low Base" Effect vs. Structural Growth

A critical technical question for analysts is whether the 21.7% growth in April 2024 was "real" growth or a result of a

"low base" effect from the previous year. In April 2023, the industry was still struggling with the aftermath of high

energy prices and the tail end of the inventory correction cycle. While the low base from 2023 certainly amplified

the percentages, the absolute volume of 21.7 billion CTKs in April 2024 indicates a structural return to long-term

growth trends.

Troubleshooting Capacity Constraints

When demand outstrips capacity (as seen in early 2024), several operational failure modes can occur:

•  Ground Handling Congestion: Cargo piles up at terminals because the throughput of ground staff and 

equipment cannot match the flight frequency.

•  Belly Cargo Offloads: On passenger flights, if the passenger load is heavy or weather requires more fuel, 

cargo is the first to be "offloaded" to keep the aircraft within safety weight limits.

•  Pricing Volatility: Spot rates can double within weeks, making long-term contract fulfillment difficult for freight 

forwarders.

Solutions: To mitigate these, industry leaders are investing in Digital Twin  technology for warehouses and 

Dynamic Pricing Engines that adjust rates based on real-time CLF data rather than static monthly cycles.

The Mathematical Relationship Between Industrial Production and Air Cargo

Historically, air cargo growth is a multiplier of Global Industrial Production. Usually, if industrial production grows 

by 1%, air cargo grows by 1.5% to 2%. However, the IATA report from April 2024 noted that air cargo growth 

continued to outpacemacro indicators. This suggests a decoupling where factors like e-commerce and supply

chain de-risking (moving from "Just-in-Time" to "Just-in-Case") are providing a stronger tailwind than traditional

manufacturing alone.

The Role of ACTK in Yield Management

The 13.1% increase in ACTK in October 2023 is a primary example of how supply side changes impact the market.

When ACTK grows faster than CTK, the load factor drops. In October 2023, the market was still absorbing the

return of widebody passenger jets. The technical challenge for airlines was to manage this "capacity overhang"

without crashing the market price. The subsequent demand surge in November (+8.3%) and December (+10.8%)

solved this problem by rapidly filling the new capacity.

Broader Implications for the Global Supply Chain

The data from late 2023 and 2024 paints a picture of a resilient and adaptable industry. The transition from an



11.2% decline in early 2022 to a 21.7% growth in early 2024 highlights the extreme cyclicality of aviation logistics.

For stakeholders, the focus must now shift toward sustainable growth and digitalization. As demand outpaces

macro indicators, the industry must address the "capacity gap" through more efficient use of existing ACTKs. This

involves better data sharing between shippers and carriers to reduce "empty miles" and optimize the global ULD

fleet.

Furthermore, the 5.0% yield increase in March 2024 serves as a technical signal that the market has reached a

new equilibrium. High demand is no longer just about volume; it is about the value of speed in an increasingly

fragmented global trade environment. As maritime routes face ongoing geopolitical risks, the reliability of air cargo

becomes a premium service that shippers are willing to pay for, sustaining yields even as capacity continues to

expand.

Ultimately, the air cargo market has entered a phase where technical efficiency—measured by load factor

optimization and the strategic deployment of belly capacity—will be the primary differentiator between profitable

operators and those struggling with rising fuel and labor costs. The double-digit growth seen in early 2024 may

eventually stabilize, but the operational changes implemented during this surge will likely define the industry's

technical landscape for the remainder of the decade.
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•  The Master Guide to Air Freight Documentation: Technical Workflows, Global Compliance, and 
Regulatory Standards

   URL: http://alaskawriters.com/master-guide-air-freight-documentation-compliance.pdf

•  The Ultimate Technical Guide to Air Cargo Tariffs and Rules (TACT): Mastering Global Air Freight 
Logistics

   URL: http://alaskawriters.com/comprehensive-guide-air-cargo-tariffs-rules-tact.pdf

•  Comprehensive Supply Chain Logistics Management: Technical Frameworks and Strategic Integration
   URL: http://alaskawriters.com/comprehensive-supply-chain-logistics-management-technical-frameworks.pdf
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