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Results
While results generally pointed in a 

similar direction in every group, there 
were differences among countries with 
regard to the relevant indicators. Devel-
oping and emerging producing countries 
significantly coincided across seafood 
consumption and the share of local aqua-
culture in total supply. For Vietnam and 
Thailand, the association was stronger 
with global aquaculture share than with 
local. This exception was mainly due to 
the relevance of exports in the aquacul-
ture production in both countries and will 
require specific further analysis. 

This relationship between consump-
tion and local aquaculture supply was 
weak or insignificant in the case of devel-
oped importing countries. The causal 
links with the growth in global aquacul-
ture were the dominant result, reflecting 
the importance of the developed markets 
as drivers for the development of indus-

trial aquaculture in developing countries. 
To some extent, consumption in the 

northern countries during the observed 
period acted as a driver for the development 
of the production of certain species in the 
southern world. The exception was Ger-
many, which with low seafood consump-
tion was a major importer and exporter of 
processed fish and shellfish, resulting in 
inconsistent parameters and lack of signifi-
cance in the relationships above.

Table 1 shows the different categories in 
the results of the analysis, with differences in 
the directions of the causal relationships and 
significance of the models. However, the 
links between aquaculture production and 
consumption in the producing countries, and 
growth of aquaculture supply and demand in 
the importing countries stand in almost 
all the observed cases. 

Related Information
Some facts help explain the results 

showed in the table. Brazil is not a signifi-
cant importer or exporter of aquaculture 
products. Aquaculture is mainly developed 
for the domestic markets there. Hunger is 
still a dramatic issue in India. Besides cul-
tural and religious factors, any additional 
supply of food will be locally consumed. 

The United States is a major importer 
of aquaculture species such as shrimp and 
tilapia. Domestic aquaculture is concen-
trated in specific regions and species, with 
high production costs. Spain is another 
major importer of aquaculture species such 
as shrimp and Pangasius. Its domestic 
aquaculture faces an important market cri-
sis, however. Shellfish culture is a tradi-
tional activity in a specific region that sup-
plies the whole country at low prices.

Perspectives
Although some results can be repli-

cated in almost all countries, a general 
conclusion can not be presented. There 
are several particular cases. Consumption 
in almost all developing or emerging 
countries is related to aquaculture supply. 
However, in Thailand and Vietnam, 
global supply appears to have a stronger 
influence than local supply. 

This is difficult to explain with the 
available data, variables and models. 
Developed countries appear to spur the 
growth in the global aquaculture indus-
try. However, the levels of association 
were lower than 50%. Differences across 
species and their focus on international or 
domestic markets could be behind this 
weak predictive ability. U.S. consump-
tion, for example, is highly significant in 
the case of shrimp industry growth, but it 
is totally insignificant for other large 
farmed species like carp, for which there 
is no relevant market in the country. 

Further research will require more 
qualitative information from the field in 
order to understand the different cases. 
Analysis at the species level will help 
identify what groups are affected by the 
observed relations and which behave in a 
different way. Country-to-country analy-
sis is needed to identify international 
trade flows and which species depend on 
specific developed markets. 

Finally, it will be of high interest to 
investigate the potential impacts on the 
global aquaculture industry of the 
increasing south-south trade versus the 
traditional south-north flows.

Editor’s Note: This article is part of the work 
currently undertaken by the first author  
during his stay as a visiting expert at FAO 
in Rome.
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Aquaculture production has been signifi-
cantly increasing its contribution to the 
worldwide seafood supply in the last two 
decades. Such an increase would be expected 
to have impacted seafood consumption and 
food security. On the other hand, it should 
also be expected that aquaculture growth 

may be driven by seafood demand, whether 
at a national or global level. 

Relationships
An analysis of these potential rela-

tionships was conducted for a group of 
selected countries divided according to 
the importance of aquaculture in local 
seafood supply and the relevance of 
imports in domestic seafood consump-
tion. This classification also coincided 
with the level of economic development. 

The first group, which accounted for 
countries in which aquaculture represented 
around 50% of total seafood supply, 
included Brazil, India, Indonesia, Thailand 
and Vietnam. The other group accounted 
for countries in which imports represented 
at least 50% of total seafood consumption. 
These included the United States, Spain, 
Australia, Italy and Germany. 

Despite significant differences across 
countries, some general ideas could be 
extracted and applied to explain the rela-
tionships across aquaculture and seafood 
consumption in the majority of the 12 
countries analyzed.

Data, Methods
A proxy for seafood consumption at 

the national level was taken from the 
food balance sheets of the Food and 

Agriculture Organization of the United 
Nations using the indicator of total fish 
supply (code 141). Regarding aquaculture 
supply and growth, several indicators 
were computed using Fishstat data at 
national and global levels for every year 
between 1990 and 2011. The share of 
aquaculture in total seafood production 
was determined by dividing aquaculture 
production by total seafood production, 
resulting in indicators for domestic and 
global production.

Another indicator measured the 
interannual rate of growth in aquaculture 
production by computing the yearly 
change rates with regard to the previous 
year for local and global production.

A vector autoregressive model was 
applied in two cases. One of the analyses 
explored the relationships between sea-
food consumption and the share of aqua-
culture in total seafood supply. The other 
case studied the relationships between 
seafood consumption and the yearly rate 
of growth in aquaculture production.

Granger causality testing analyzed 
whether one of the variables was a cause 
or effect of changes in the others. 

Summary:
An analysis of the relationships 
between aquaculture development 
and its consequences on seafood 
consumption found both similari-
ties and differences across coun-
tries and species. Developing and 
emerging producing countries  
coincided across seafood consump- 
tion and the share of local aqua-
culture in total supply. The rela-
tionship between consumption 
and local supply was weak in 
developed importing countries. 
Developed markets were impor-
tant as drivers for aquaculture 
expansion in developing countries. 
Consumption in northern coun-
tries somewhat drove develop-
ment of the production of certain 
species in the southern world.

Recent research confirmed that seafood consumption in almost all developing 
or emerging countries is related to aquaculture supply.
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global markets drive 
the expansion of 
industrial aquacul-
ture in developing 
countries.

Country
Local  

Aquaculture
Global  

Aquaculture Implications

Brazil C  A.Q.
F = 10.7000 
[0.0042]

C  A.Q.
F = 0.6147
[0.5539]

Increasing consumption in Brazil is a 
major driver for the local industry, but 
does not impact global industry growth.

India A.Q.  C
F = 5.0892 
[0.0368]

C  A.Q.
F = 0.3020
[0.5894]

An increase in consumption is caused 
by an increase in local production. Local 
demand does not cause changes in the 
global industry.

United States C  A.Q.
F = 0.0125
[0.9120]

C  GAQ
F = 6.6501
[0.0189]

There is no linkage between the local 
industry and local demand. Although 
there is also no evidence of linkages 
between demand and the global share 
of aquaculture, there is a causal link 
between U.S. demand and the rate of 
growth in global aquaculture

Spain C  A.Q.
F = 4.0662
[0.0598] 

C  A.Q.
F = 20.1560
[0.0003]

Local aquaculture supply is weakly 
influenced by domestic seafood demand. 
Global aquaculture growth is 
also caused by Spanish demand.

Table 1. Main results analysis of relationships 
between aquaculture growth and seafood demand.

C =  Consumption,  A.Q. = Aquaculture production, GA! = Global aquaculture production


