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Telecoupling: A New Frontier for Global Sustainability

● February 19th, 2019: Telecoupling 101: Concepts, Terminology, and Published Case Studies

● February 26th, 2019: Telecoupling Toolbox: Integrated Tools for Sustainability Science

● March 12th, 2019: Telecoupling GeoApp: Cloud-based Platform Overview and Widgets

● March 19th, 2019: Telecoupling GeoApp: Case Studies with Story Maps

WEBINAR REGISTRATION AVAILABLE @

https://telecouplingtoolbox.org/webinar
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Online Presence

● http://csis.msu.edu/telecoupling

● https://telecouplingtoolbox.org/
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What is Telecoupling?
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Socioeconomic and environmental interactions 
between coupled humans and natural systems over distances



Coupled Human-Natural Systems (CHANS)
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● Social-Ecological Systems

● Socio-Environmental Systems

● Socioeconomic-Ecological Systems

● Ecological-Economic Systems

● Human-Environmental Systems

● Population-Environmental Systems

● Social-Economic-Natural Complex Systems

...

Several terminologies, same concept!



UN Sustainable Development Goals

SDGs (adopted in 2015) articulate a 
road map to “the future we want” in 
terms of human welfare and 
environmental sustainability

https://sustainabledevelopment.un.org/sdgs
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https://sustainabledevelopment.un.org/sdgs


Global assessment of biodiversity and ecosystem services
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Telecoupling is featured in the upcoming report on 
global assessment of biodiversity and ecosystem services

https://www.ipbes.net/

The Intergovernmental Science-Policy Platform 
on Biodiversity and Ecosystem Services 

(IPBES)

https://www.ipbes.net/
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Kapsar et al. 2019. Sustainability. 

Telecoupling Research: The First Five Years



The Beginning

● Jianguo (Jack) Liu and 22 co-authors
● Introduced the Telecoupling Framework
● 399 citations (Google Scholar)
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* Data extend through 1 July 2018.
Kapsar et al. 2019. Sustainability. 
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● Web of Science
● 89 Publications 
● 47 journals/books
● Systematically coded and classified

Telecoupling Literature Review



Telecoupling 
Phenomenon

Telecoupling 
Concept

Telecoupling 
Framework

Adapted from rom Liu et al 2013

The acknowledgement of connections 
between distant places. Boundaries and roles 
of places not clearly defined. Synonym for 
globalization.

Phenomena are characterized as a telecoupled 
process, with some boundaries defined. 
However, the specific terminology of the 
telecoupling framework is not used. 

Explicit usage of the unifying language of the 
telecoupling framework with boundaries and 
system roles defined.
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Telecoupling Phenomenon
● Acknowledgment of distal connections, but no boundaries
● Synonym for globalization, keyword
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Telecoupling Concept
● System components characterized as 

impacted by a telecoupled process
● Boundaries somewhat defined
● Framework terminology not applied
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Telecoupling Framework
● Explicit usage of the telecoupling language with 

boundaries and system roles defined
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● Boundaries
● Sending System
● Receiving System
● Spillover System
● Flows
● Agents
● Causes
● Effects

Telecoupling Basics
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Kapsar et al. 2019
Adapted from Liu et al 2013
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● Crucial!
● Flexible
● Context important
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Telecoupling Basics - Boundaries



● Outward direction of flows
● Origin or source
● Ex: Exporting country
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Telecoupling Basics - Sending System



● Inward direction of flows
● Destination or recipient
● Ex: Importing country
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Telecoupling Basics - Receiving System



● Affect and/or are affected by flows between sending and 
receiving systems

● Stopover, third party
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Telecoupling Basics - Spillover System
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● Movements of material, energy, or information
● Result from actions from agents
● Unidirectional or bidirectional
● Infrastructure networks dictate paths

Telecoupling Basics - Flows
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Telecoupling Basics - Flows
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Telecoupling Basics - Flows



● Actors in a system
○ Can be an individuals or entity

● Direct or indirect
● Human or animal
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Telecoupling Basics - Agents



● Causes & Effects
○ Defined within a system
○ Research/context specific
○ Linked via feedbacks
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Causes
○ Influence the emergence 

and dynamics of 
telecouplings

○ Proximate or ultimate

Effects
○ Consequences of 

telecoupling
○ Socioeconomic and 

environmental

Telecoupling Basics - Causes & Effects
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Causes

Effects

Telecoupling Basics - Causes & Effects



Adapted from rom Liu et al 2013

Phenomenon = 11
Concept = 24
Framework = 54
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● Number of Countries
○ Min = 1
○ Max = 172

● Scale
○ International = 14
○ Regional/National = 13
○ Local = 6

● Multiple scales = 12
● NA indicates no specific country

Framework Papers by Scale 



Framework Papers by Country
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● Studies with <10 countries (n=33)
● 34 total, 6 continents 
● China = 19
● USA = 7
● Brazil = 6
● Laos = 4
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● Trade = 74%
● Knowledge transfer = 33%
● Species dispersal = 17%

Framework Papers by Flow



Future Directions of Telecoupling Research

● Focus on Spillover Systems
● Cross-disciplinary analyses
● Processual commonalities
● Causality
● Telecoupling and Governance
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● Focus on Spillover Systems
● Cross-disciplinary analyses

○ “paper series”
● Processual commonalities
● Causality
● Telecoupling and Governance

Future Directions of Telecoupling Research
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● Focus on Spillover Systems
● Cross-disciplinary analyses
● Processual commonalities

○ Governing the Commons, Ostrom
● Causality
● Telecoupling and Governance

Future Directions of Telecoupling Research
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Francesco Tonini, PhD 
Geospatial Data Scientist
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Ciara Hovis
PhD Student @ MSU

@hovisci

@

Thank you!
Q&A
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Telecoupling: A New Frontier for Global Sustainability

● February 19th, 2019: Telecoupling 101: Concepts, Terminology, and Published Case Studies

● February 26th, 2019: Telecoupling Toolbox: Integrated Tools for Sustainability Science

● March 12th, 2019: Telecoupling GeoApp: Cloud-based Platform Overview and Widgets

● March 19th, 2019: Telecoupling GeoApp: Case Studies with Story Maps
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