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The impact of climate change on ports
The impact of maritime transport and ports on climate change

Ports and sustainability



Source: The Intergovernmental Panel on Climate Change (IPCC), Global Warming of 1.5 ºC, 2018.

Observed global temperature change and 
modeled responses to stylized anthropogenic 

emission and forcing pathways
Global warming relative to 1850-1900 (°C)

Environmental and climate change risks



Matrix of risks: the exogenous, endogenous, and mixed risks

Source: Ricardo J. Sanchez and Eliana Barleta, 2018.



Global risks landscape (2020): the World
Economic Forum conducted a Global Risks
Perception Survey (GRPS), in which
respondents were asked to assess: (1) the
likelihood of each global risk occurring over
the course of the next 10 years, and (2) the
severity of its impact at a global level if it
were to occur. As a result, the following
graphic shows the major risks that are
causing impacts on global supply chains.
Major risks facing the world include
disruptive environmental events,
cyberattacks, and global governance failure
with direct effects on infrastructure.

Global risks landscape (2020)



Towards the decontamination of international maritime transport

Going back to the question: why is it so important to measure the emissions?



Import and export shipping CO2 emissions in Latin America and the Caribbean: 
selected countries

ECLAC has developed the first regional methodology for measuring the carbon emissions of 
international maritime traffic for the region



Green initiatives: decarbonization & clean energies

➢ In order to reach zero emission energy sources, and ultimately towards full decarbonization, the maritime sector will
require dramatic actions. The latter brings a huge potential for renewable energy production.

➢ It is necessary for achieving the transition towards full decarbonization to power the global shipping fleet by using
fuels produced from renewable energy.

➢ Hydrogen, ammonia, etc. etc…
➢ Latin American has a huge endowment of renewable energy resources (solar, onshore and offshore wind, and

hydropower).
➢ Latin America’s clean energy transition includes the potential for producing green hydrogen.

Source: Getting to zero coalition ((Global Maritime Forum, EDF and Ocean Conservancy). 



Source: UNCTAD (2020). Climate change adaptation for seaports in support of the 2030 Agenda for Sustainable Development. Geneva, 20–22 April 2020 

Climate change 
costs



10Source: Liknov, 2018.

Not only natural disasters

“The ability to resist, absorb, recover from, or successfully adapt to adversity or a change in conditions”.

A visual representation of resilience



How to apply resilience in infrastructure?

ROBUSTNESS:

The ability of the system to 
withstand a given level of 

stress and/or demand

REDUNDANCY:

Measure of the inherent 
substitutability of inputs

RESOURCEFULNESS:

Measure of the capacity to 
mobilize resources in the 

event of disruption

RAPIDITY:

Measure of the capacity to 
contain losses or prevent further 
degradation in a timely manner

RESILIENCE
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An expanded framework for understanding infrastructure resilience

System or 
process

Stresses

Shocks Exposure

Sensitivity

Adaptive 
Capacity

Bounce back 
better

Bounce 
back

Recover but 
worse than 
before

Collapse

Integrated 
infrastructure 

& logistics 
services

- Environmental 
disturbances (e.g.: 

earthquakes, tsunamis, 
hurricane, heat waves).

- Man-made disturbances 
(e.g.: conflict, wars, 

strikes, crime, terrorism, 
cyber-attacks).
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Source: Elaborated by the author based on DFID-UK (2016).



Investment in ports 
adaptation and 

resiliency due to climate 
change



Energy efficiency in 
ports and clean 

energy use



Supply chain 
stress and re-

stress



Stress at ports

Source: Ricardo J. Sánchez, Eliana Barleta & Lara Mouftier, 2017; based on initials ideas from the authors in 2016.
.

Stress

Endogenous factors

Exogenous factors

Public sector
Companies
Port industry

Shipping industry
Logistics industry
Economy and trade

Greater influence in 
the private sector

Governance and administrative procedures

Cyber security



Stress in the supply-chain

Source: Source: Global Supply Chain Pressure Index (GSCPI)
.

Stress

Endogenous factors

Exogenous factors

Public sector
Companies
Port industry
Inadequate infrastructure investments
Lack of workers
Port congestión
Black sailing

Shipping industry
Logistics industry
Economy and trade
Sanitary emergencies (COVID-19)
Lockdowns due to external emergencies
War
Borders blockage

Greater influence in 
the private sector

Governance and administrative procedures

Cyber security
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Next steps & topics for debate



…

Ricardo J. Sánchez
r.j.sanchez@live.com


