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CLIMATE CHANGE
Focus on food safety



•Extreme events

•Gradual changes



So what is 
happening?

Source: Macfadyen and Allison, 2009, based on Cochrane et al, FAO Fisheries Technical Paper 530.

Main impact on fish trade will 
be seen in supply of raw 
materials



© IPCC AR5

And where is 
it happening?



This new publication provides the details And covers these areas of the world’s oceans and waters



…and the 

impact on 

global

seafood 

trade

Source: Rabobank



Special attention must be given to climate 
change implications on food safety

IF IT IS NOT SAFE, IT IS NOT FOOD



Extreme
events and 
changes in 
flood regimes 

• Damage to infrastructure – markets, processing, boats, 
roads, utilities

• Changes in flood plain fish production

• Increase run-off of pollutants

• pesticides, herbicides, trace metals and dioxins

• Pathogens and nutrients →marine and inland 
production waters. 

• at certain temperatures, creates appropriate 
conditions for the proliferation of microorganisms -
pathogens and algal blooms that could be toxic? 

• Flooding → overflow of untreated sewage

• resulting in increased likelihood of occurrence of 
enteric virus and other pathogens.

• Specific example → destruction of coral reefs

• contributing to the proliferation of certain 
dinoflagellates such as Gambierdiscus producing 
toxins (e.g. ciguatoxins - CTXs). 



Gradual 
changes

• Increased seasonal and annual variations in catches 
changes supplies

• Changes in fish distribution in oceans – temperature 
and salinity

• Pacific - distribution of skipjack tuna further into 
the central Pacific, and away from Papua New 
Guinea and Solomon Islands

• Processing will change, especially in developing 
countries

• Temperature rise, and pH and salinity changes impact 
food safety

• Pathogenic bacterial growth increase

• Availability and toxicity of certain contaminants 
changes

• Algal blooms may take place above certain 
temperatures depending on the species.



Adaptation 
and food 
safety 

• This changing environment will lead to the 
need for new food safety risk assessment 
exercises.

• More attention should be given to 
monitoring of environmental parameters. 

• Production areas of certain products must be 
properly classified based on microbiological 
and toxicological criteria. 

• Importing countries should also carry out risk 
assessment exercises.



Examples of responses



Response

Mitigation

Mitigation relates to ways of reducing the 
contribution of the fisheries sector to global 
warming. 

Adaptation

Adaptation relates to ways of helping the fisheries 
sector adapt to the changes and potential impacts 
of climate change discussed earlier in this report. 



Mitigation examples
• Reduced fuel use and greenhouse gas (GHG) emissions in capture fisheries and 

aquaculture.
• efficient engines and larger propellers, better vessel shape and hull modifications, and speed reductions
• fishing gears that require less fuel for harvesting traditional species may significantly reduce 

greenhouse gas emissions

• Emerging and maturing renewable energy systems such as wind and solar for 
reducing emissions. Improved insulation and improved design

• In aquaculture, reduced use of energy intensive feedstuffs, improved feed 
management, and consider integrating pond aquaculture with agriculture.

• Certain fisheries management measures that reduce fishing effort and enhance 
fish stocks will result in reduced fuel use and GHG emissions.

• Improved refrigeration systems along the whole value chain (boats, processing, 
storage and distribution) that have less impact on GHG



Adaptation examples

• Change in fish yields and species mix will mean that value chains and 
consumers will need to adapt to new/different types of fish

• Change in disease patterns could reduce overall production levels, 
and the balance of species available for trade
• differing extents in different countries. 

• Changes in production systems and different aquaculture species 
being cultured 
• e.g. more brackishwater shrimp due to coastal flooding, and reduced 

quantities of shellfish due an increased frequency of toxic algal blooms 

• Changes to processing options in developing countries e.g. sun-drying



Possible trade impacts – not exhaustive

• Trade volumes to different export market destinations, due to their different preferences for 
particular species; 

• Total trade values, due to differing unit values of different species, and changes in prices based on 
differing elasticities of supply for differing species; 

• The balance of production exported and traded domestically; 

• The balance of production traded and consumed on a subsistence basis; 

• The balance in trade from marine and inland fisheries (volume and values); 

• The balance in trade between capture fisheries and aquaculture (volume and values); 

• The contribution of fisheries sector exports to total exports; 

• Balance of trade and foreign exchange earnings; 

• Value-added/profits from trade due to differing production costs of different species and different 
sales prices; and 

• The ability of countries to trade in fisheries licences with vessels from other countries in return 
for access to fish their waters. 

Source: Macfadyen and Allison, 2009



Is fisheries 
reported in 
the NDCs?

Source: Kalikoski, D.C., Jentoft, S., Charles, A., Salazar Herrera, D., Cook, K., 
Bene, C., Allison, A.H In: Barange et. Al (2018)

155 NDCs submitted. 
Of which 87 address 
fisheries and aquaculture

What are countries doing about climate change ?



Fisheries 
Adaptation Toolbox

What are FAO doing to help countries

Institutional 
Adaptation

Livelihoods 
Adaptation

Risk Reduction and 
Resilience

Public 
Policies

Legal 
Frameworks

Institutional 
Frameworks

Management 
and Planning

Within 
Sector

Between 
Sectors

Risk Pooling 
and Transfer

Early 
Warning 

Risk 
Reduction

Preparedness 
and Response

Barange et al. 2018. FAO 
TP 629

• Help countries & other stakeholders 
with their adaptation plans 

• Portfolio of tools and approaches 
for adaptation

• Guidance for selecting, 
implementing and monitoring the 
effectiveness of adaptation actions

• Place and context based

• Viewed as an on-going and iterative 
process

• Adapt to the possible rather than 
the probable



Good practices and 
emergency preparedness

• Enhanced early warning systems are essential to reduce 
the food safety risk. 

• requires good collaboration and communication 
between sectors at national and international levels

• e.g. aquatic animal health, marine environment, food 
safety and public health

• FAO Emergency Prevention System for Food Safety



International standards and other guidelines 
(Codex, FAO, WHO, etc.) 

• A number of Joint FAO/WHO expert bodies have been 
set up to carry out risk assessments on fish 
contaminants, residues and microbiological hazards. 

• Other Joint FAO/WHO ad hoc expert committees are 
set up to deal with other emerging issues as they arise. 

• FAO and WHO member countries can influence the 
prioritization of risk assessment work carried out at 
international level. 

• Example: Ciguatoxins and harmful algal blooms 






