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Project Description: 
 
The damaging effect of greenhouse gas emissions (GHGs) on the environment is well known. As a 
result, there is increasing pressure from both consumers and governing bodies to reduce emissions. 
There is, however, no guidance on how GHGs due to the global distribution of fresh fruit should be 
calculated. Globally, fresh fruit is in high demand all year round because of evolving consumer 
preferences. This necessitates a constant supply of fresh fruit to the market. However, because of 
production seasonality and the limited shelf life of fresh fruit, a year-round supply cannot be sourced 
from the same hemisphere. To resolve this supply issue, fresh produce from a different hemisphere 
(where the fruit is in production season)  is imported. As the two hemispheres have 'opposite seasons', 
fresh fruit produced in the southern hemisphere is in high demand during the 'opposite season' in the 
northern hemisphere. The Southern Hemisphere Association of Fresh Fruit Exporters (2019) states 
that the southern hemisphere exported 9.4 million tons of fruit with a value of $14.4 billion in 2018 
alone, which confirms the scale of the industry.  
 
This distribution from the southern to the northern hemisphere is carbon-intensive since it requires 
large shipment distances by multiple modes of transport. Further, fresh fruit requires extensive cooling 
throughout the distribution process. Apart from refrigeration during transport, logistical facilities such 
as cold stores and container terminals contribute significantly to the total emissions of the final 
produce. With the potential 25-day mandatory cold sterilisation period of citrus from countries like 
South Africa, the emissions impact of cold storage becomes even greater. Nevertheless, the use and 
time duration of refrigeration, large transportation distances, the large number of activities in the 
distribution chain, multiple modes and variations in a mode, and the uniqueness of each distribution 
chain complicates the calculation of emissions on a shipment level. 
 
Thus, this research discusses a framework and factors developed to quantify the emissions associated 
with the international distribution of fresh fruit from South Africa to the northern hemisphere. The 
six-step framework provides detailed guidance in terms of: 

• What distribution activities to assess in a distribution chain; 

• The input data requirements such as weight, distance, and time duration for each transport 
mode or distribution activity; 

• Emission intensity factors for all possible distribution activities that reflect the real-world 
emissions of each distribution activity; 

• Guidance on choosing appropriate emission intensity factors to use in a calculation; 

• A structured and systematic method to calculate the carbon footprint and total emissions of 
each distribution activity and the overall distribution chain. 
 

The framework and associated factors enable any stakeholder with reasonable knowledge to 
determine the total emissions (kg CO2e) and the carbon footprint (kg CO2e/kg fruit) due to the 
international distribution of fresh fruit on a shipment level. The framework's scope includes all 
distributional activities of packed fruit from the gate of a South African packing facility up to the 
international destination port. This includes round trips associated with empty vehicles and containers. 
All direct operational emissions generated by distribution activities are assessed on a Well-to-Wheel 
(WTW) basis. The framework is aligned with the broader guidance provided by the Global Logistics 



 

Emission Council's (GLEC) Framework and follows the specified methodology for each mode of 
transport.  
 
The framework and associated factors are applied to seven distribution scenarios representing the 
status quo of fresh fruit exports from South Africa to various international markets. Results show that 
the carbon footprint for scenarios where deep-sea ocean transport is used as mode for the main 
carriage varies between 0.28 and 0.83 kg CO2e/kg of fruit. If air transportation is used as mode for the 
main carriage, the carbon footprint can be up to 11.31 kg CO2e/kg of fruit. The results are, however, 
scenario-specific and depend on the transportation mode, the number of activities performed during 
the pre-carriage phase, the duration of cold storage, the packaging configuration of fruit, the 
transportation distance, and the origin-destination pair, amongst other things. The emissions impact 
of fresh fruit distribution is significant and requires urgent decarbonisation to ensure the sector's 
sustainability. Until then, better logistical decisions are essential to minimise the distributional 
emissions of fresh fruit. 
 
A carbon mapping framework with detailed, accurate factors will aid stakeholders by simplifying the 
process of calculating emissions and enabling scenario planning on a shipment level to compare 
alternative distribution scenarios. This would also provide a standard for the industry to determine the 
emissions associated with fruit distribution and identify the activities with the largest proportional 
contribution for future reduction efforts. In the future, stakeholders involved in the fruit industry will 
probably be compelled to state the emissions related to their activities or products. The ability to state 
the carbon footprint due to the distribution will potentially be needed to gain access to specific 
markets. Until this scenario becomes mandatory, the ability to state the emissions related to the 
distribution of a product will lead to a market advantage and differentiation.  

 


