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ABSTRACT  

Today air transportation is vital for implementing best international business practices, including 

just-in-time inventory management and build-to-order production. Regardless of the geographical 

location, air cargo transportation enables regions and nations to connect distant markets and sustain 

the global supply chain efficiently and faster. According to the IATA reports, nearly 40 percent of 

the value of global trade is carried by air, where more than 50 percent of the air cargo is carried on 

passenger flights (Moving Air Cargo Globally, 2016) (IATA, 2020). Therefore, it is essential to 

identify the optimum route network coupling in both passenger and cargo demand-driven 

networks. Cargo demand-driven networks are dynamic upon the factors that affect the cargo 

demand in respective destinations. This study mainly focuses on identifying the key influencing 

factors and industries that could affect the growth of air cargo demand in the cargo and passenger 

demand-driven network. 

Unfortunately, most airlines focus only on passenger demand, whereas cargo demand at the 

destination is often neglected. However, more than 98% of air cargo trades in Sri Lanka are 

happening through Combi carriers. As the first step to address this issue, it is necessary to 

understand air cargo generation and attraction at a destination. Sri Lanka will be a best-case study 

to analyze the Combi carriers. Hence, this study introduces preliminary criteria on how air cargo 

is generated and assigned to a particular demand.  

Five years of export air cargo data, including more than five hundred thousand shipment details, 

have been used for the cluster analysis to identify similar commodity groups based on air cargo 

weight and value. Before the analysis, all the export air cargo was classified into 97 commodity 

groups (According to HS code classification) to get clear output from the analysis. Nine distinct 

clusters were identified below, showing apparent differences in air cargo behavior.  

Cluster 

Number 
HS Code 

Cluster 

Number 

HS 

Code 

Cluster 01 

1 22 37 53 75 92 
Cluster 02 

3 

2 23 38 54 76 93 6 

4 24 39 55 78 94 
Cluster 03 

7 

5 25 40 56 79 95 8 

9 26 41 57 80 96 Cluster 04 14 

10 27 42 59 81 97 
Cluster 05 

21 

11 28 43 65 82   58 



V 
 

12 29 44 66 83   60 

13 30 45 67 84   63 

15 31 46 68 85   64 

16 32 47 69 86   Cluster 06 49 

17 33 48 70 87   Cluster 07 61 

18 34 50 72 89   
Cluster 08 

62 

19 35 51 73 90   88 

20 36 52 74 91   Cluster 09 71 

 

Identified clusters were classified into four quadrants according to high-high, high-low, low-high 

and low-low value to weight ratio. In addition, the social and economic impact on cargo generation, 

the final destinations of the cargo, sub-commodity types, and characteristics are discussed. The 

findings will benefit airlines in strengthening their air route network and increasing global market 

access & traffic growth. Likewise, a country could implement the basement to enhance the overall 

level of productivity. It will help to boost exports and the competition in the home market.  

Many research studies have been conducted using different factors and models to forecast air cargo 

demand, and those did not consider demand from Combi and All-cargo carriers together. More 

than 30 factors were identified through literature reviews and interviews with industry experts. 

The independent variables for the analysis were selected, covering different areas that would affect 

air cargo demand growth at a destination, like an airport and airline capabilities, economic, market, 

environmental, and human factors. The population of a country, Population Growth, GDP, GDP 

Growth, Total Passenger demand, Total Cargo Demand, Hub Connectivity, Employment rate, and 

CO2 emission due to the aviation industry are the selected factors under-considered areas. 

Regression analysis was conducted for the analysis, and the Connectivity index and the air cargo 

demand at the destination were identified as the key influencing factors for the growth of air cargo 

demand at a destination for Combi carriers. These derived factors can assist in assigning flight 

schedules, route development, and facility improvements of airports and airlines. Hence the 

outcomes of this research would benefit the airlines, airports, and freight forwarders in their 

strategic decision-making.  

Keywords – Air cargo, Cluster analysis, Regression analysis, HS code 
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