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The world is increasingly interconnected 
socioeconomically & environmentally
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Metacoupling: 
complex environmental-socioeconomic linkages across space
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“Telecoupling”
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How did international trade patterns change during COVID-19?
Driving research question



Driving research question
How did international trade patterns change during COVID-19?

How did international flows of 
crops and medical supplies change 

between continents, within continents,
and between countries

from 2019 to 2021?
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Driving research question
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Specifically, how did international flows of 
crops and medical supplies change 

between continents, within continents,
and between countries

from 2019 to 2021?

Hypothesis:

Due to the high interconnectedness of global supply chains, 
COVID was highly disruptive, at all scales, for these commodity flows



Analytical Approach

Data: UNComtrade
Annual international trade 
volumes  by country, 2019-21 
1. Medical supplies
2. Crops (grains, vegetables)
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Multiple techniques to analyze trade flows across different scales

1. Data cleaning & pre-processing

2. Trade flow visualization: circos maps
● Overview linkage patterns

3. Trade network analysis: 
community detection & visualization
● Optimized communities algorithm
● Key countries: importers and exporters, by region

Software:
R, ArcGIS, QGIS

*Additional regional sub-analyses not shown



● Europe dominates inter-
continental medical 
supply trade

● Asia increases exports 
2020-21 
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Global medical supply trade 
by regions/continents
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Case study: 
Africa intra-regional 
medical supply trade



Case study: Africa
Change in commodity trade, by region over time
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Africa trade communities: Medical supplies, 2019-2021

2019 2020 2021



Global flow maps
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ResultsKey country: Egypt, medical supplies
2019
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Key country: Egypt, medical supplies
2020
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Key country: Egypt, medical supplies
2021



Takeaways

Medical supplies trade, 2019-2021

● Trade flows across scales (intercontinental, intra-continental, international) 
changed

● Trade communities became more integrated, contrary to initial hypotheses
○ More integrated = trade volume (number, monetary value) increased between members of 

trade communities
● Key trade countries experienced changes in trade flows, not communities
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Ethical considerations

Dataset biases and limitations

● Avoid many privacy risks
● But completion an issue

○ Re-import / re-export (e.g., Netherlands, Singapore)
○ Some countries/commodities missing entirely (e.g., India)

Data transferability 

● Usage is appropriate for our study
● Smaller-scale or nuanced processes may not 

apply to other
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Future Directions

● Examine variables related to COVID outcomes or environmental/social 
drivers
○ COVID deaths, vaccinations

● Replicate analyses with additional services
○ Tourism (World Trade Organization), Official Development Assistance (Organisation for 

Economic Co-operation and Development) 

● Contextualize results within Sustainable Development Goals
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Metacoupling:
complex environmental-socioeconomic linkages across space
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THANK YOU!
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2019 2021

Medical trade 
communities 
by subregion


