
World Aquaculture Performance Indicators (WAPI) 

WAPI is an FAO initiative to develop user-
friendly tools for compiling, generating 

and providing easy access to quantitative 
information on aquaculture sector performance 
at the national, regional and global levels. WAPI 
information and knowledge products include data 
analysis tools, technical papers and policy briefs.

Data analysis tools
– WAPI Aquaculture Production Module 
(WAPI-AQPRN) analyses the status and trends 
of aquaculture production (quantity and value) 
of over 650 species items in nearly 250 countries 
and areas under different farming environments 
(inland waters, marine areas and all areas) for 
seven decades, from the 1950s to the 2010s.

– WAPI Fish Consumption Module 
(WAPIFISHCSP) includes 10 indicators – three 
nutrition indicators and seven food indicators – 
to examine food supply and utilization patterns 
(with a focus on the contribution of fish to food 
and nutrition) in 270 countries and areas for 
six decades, from the 1960s to the 2010s. The 
module focuses on 14 fish/seafood items, but 
also includes 26 nonfish/seafood items.

Download WAPI tools and other products at: 
www.fao.org/fishery/statistics/software/wapi/en   
Contact us:  WAPI@fao.org 

   ©FAO, 2018   CA0198EN

FAO Fisheries and Aquaculture Report No. 1063 FIRA/R1063 (En) 
ISSN 2070-6987 

Report of the 

FAO EXPERT WORKSHOP ON ASSESSMENT AND MONITORING OF 

AQUACULTURE SECTOR PERFORMANCE 

 
Gaeta, Italy, 5−7 November 2012 

 

 

  COFI:AQ/VI/2012/5        

 December 2011                                  
                                  

                                  
                                  

  

    

  

   

 E 

 

 COMMITTEE ON FISHERIES 

SUB-COMMITTEE ON AQUACULTURE 

Sixth Session 

Cape Town, South Africa, 26-30 March 2012 

ASSESSING AND MONITORING THE AQUACULTURE SECTOR 

PERFORMANCE: IMPORTANCE, ISSUES AND CHALLENGES 

    Executive Summary  

By generating important sales revenues, creating employment, paying better labour incomes including 

wages and salaries, producing higher profits for producers and traders and bringing higher tax and 

export revenues into national economies, and by supplying more high quality animal proteins as well 

as minerals, vitamins and fatty acids, aquaculture has, in recent years, shown its potential to generate 

important benefits to society and to contribute to the economic and social well-being of humanity.  

Aquaculture can also ease income distribution disparities in favour of the poor.  At the same time, 

where it has not been properly conducted, aquaculture has often produced unintended effects on 

society, mostly through environmental damages. If properly conducted, systematic and continuing 

assessment and monitoring of the sector performance will provide policy makers, investors and 

consumers with timely and adequate information for guided decision making, which will, in turn, 

impact on the development of the sector and will ensure that the benefits accruing from the sector 

outweigh its costs to society. This paper shares progress made in assessing and monitoring the 

performance of aquaculture, underlines outstanding issues and challenges and seeks advice on the way 

forward. The FAO Secretariat and various researchers have identified quantifiable indicators and 

developed practical assessment frameworks as well as a number of techniques that can be used  to 

quantitatively evaluate many aspects of the aquaculture performance. The issue remains the absence 

of user-friendly forms of these tools and the lack of forecasting capabilities for most of them. There 

are also factors that cannot be predicted, especially on the environmental side. At a time where basic 

data and statistics are still largely unavailable nationally, regionally and globally, these methods are 

also generally data intensive, time consuming and, therefore, economically prohibitive. It seems that 

addressing these issues will involve financial support from governments and donors, technical 

expertise from research communities and cooperation from the private sector. The solution will also 

require policy innovations. The Sub-Committee is invited to: (i) comment, revise the information 

presented in this document as appropriate and suggest other issues regarding assessment and 

monitoring of the sector performance; (ii) share national experiences on the sector performance 

assessment and monitoring, especially with respect to sources of data and information and the use of 

results from this task in policy making; and provide guidance to the Secretariat on how to proceed 

with the issue of assessment and monitoring of sector performance. 
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Fish as a Poor People’s Food

World per capita fish 

consumption1 increased 

from 12.6 kg in the early 

1970s to 14.2 kg in the early 

1990s and 19.8 kg in the early 

2010s.2 Fish consumption for 

countries vary greatly, ranging 

from less than 1 kg per capita 

per year in some inland 

countries to over 100 kg per 

capita per year in some island 

economies. Fish accounted 

for 15.6 percent of global 

animal protein intake in the 

early 1970s. The ratio declined 

slightly to 15.1 percent in 

the early 1990s and bounced 

back to 16.3 percent in the 

early 2010s. The fish share in 

the early 2010s is higher than 

poultry meat (16.1 percent), 

pig meat (14.5 percent), bovine 

meat (11.0 percent), and 

mutton & goat meat (2.2 percent). 

These numbers are obtained 

from the World Aquaculture 

Performance Indicator (WAPI) 

module on fish consumption 

developed based on FAO Food 

Balance Sheet data.3 The module 

contains similar information at the 

country (more than 200 countries 

or territories) and regional (nearly 

40 country groups) levels. This 

article uses a chart template in 

the module to illustrate some 

interesting patterns of the 

contribution of fish to animal 

protein in different countries or 

territories. 

Early 1970s

Figure 1 shows the early-1970s 

scenario of fish’s contribution 

to animal protein (y-axis) in 149 

countries or territories with 

respect to their per capita animal 

protein intake (x-axis). Bubble 

size measures each country’s 

population,4 and the origin is set 

at the world average.

First let us look at countries or 

territories on the left side of the 

coordinate plane (i.e. quadrant II 

and III). Generally speaking, these 

were relatively poor countries or 

territories in developing regions5 

with below-average animal 

protein intake. While their fish 

share (in their animal protein 

intake) vary from close to zero to 

nearly 80 percent, most of these 

countries or territories are located 

in quadrant II, which means that 

countries or territories with low 

animal protein intake tend to have 

a high fish share. The 40 countries 

or territories in quadrant II 

accounted for 35 percent of world 

population in the early 1970s, and 

China (accounting for 21 percent 

of world population at that time) 

was one of them.

In contrast, countries and 

territories on the right side of the 

coordinate plane are concentrated 

in quadrant IV, which means that 

countries or territories with above-

average animal protein intake 

tends to have below-average 

fish share. The 47 countries or 

territories in quadrant IV are 

mostly countries or territories in 

developed regions or relatively 

rich countries or territories in 

developing regions.

Written by:  

FAO Fisheries and Aquaculture 

Department, Rome, Italy

E-mail: Junning.Cai@fao.org

1 Fish include finfish, shellfish and other aquatic animals. Fish consumption is measured in live 

weight equivalent. 

2 At the time of this writing, FAO data on fish consumption are updated to 2013. Thus we use the 

situation in 2013 to represent the scenario in the early 2010s and accordingly use the situation 

in 1993 and 1973 to represent the scenario in the early 1990s and the early 1970s, respectively.

3 Requests for test use of the module can be sent to: WAPI@fao.org

4 Countries with data unavailable do not appear in the figure; thus countries’ share of world 

population does not add up to 100 percent.

5 According to the United Nations designation, developed regions include Europe, Northern 

America, Japan, Australia and New Zealand, whereas other countries or territories are 

considered developing regions.
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IV:	High	animal	protein; low	fish	share
47	countries	or	territories
19	percent of	world	population

III: Low	animal	protein;	low	fish	share
36	countries	or	territories
26 percent of	world	population

II:	Low	animal	protein; high	fish	share
40 countries	or	territories
35	percent	world	population

I:	High	animal	protein;	high	fish	share
26	countries	or	territories
10 percent	of	world	population

Figure 1 – Contribution of fish to animal protein in the early 1970s
Source: WAPI consumption module developed based on data from FAO Food Balance Sheet 

Source: FAO Aquaculture Newsletter 58 (April 2018, pp. 49–51)
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Figure	4:	Status	and	trend	of	global	aquaculture	production	-2015	versus	1980
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Figure 4 – Status and trend of global aquaculture production – 2015 versus 1980
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Figure 5 –  Top-10 aquaculture species in Nigeria in 2015 (tonnes)

Fish production in Nigeria grew 
from 260 000 tonnes in 1980 
to over 1 million tonnes in 
2015. While capture fisheries 
is still the main source of fish 
production in the country, the 
share of aquaculture has increased 
from 2 percent in 1980 to over 
30 percent in 2015 (Figure 3).

Over the past 35 years, 
aquaculture production in Nigeria 
has grown 12 percent a year 
(compared to the world average 
8 percent) from a little over 6 000 
tonnes in 1980 to 
nearly 320 000 tonnes 
in 2015 (Figure 4). 
The country is the 
largest aquaculture 
fish producer in 
sub-Saharan Africa, 
accounting for 
54 percent of the total 
fish production in the 
sub-region.

Nigeria’s aquaculture 
focuses mainly on 
freshwater fishes, 
with catfish species 
accounting for 
64 percent of the 
country’s aquaculture 
production in 2015 
(Figure 5).

Looking into the future, 
if other factors affecting 
fish demand (e.g. fish 
price and consumer 
preference) remain 
unchanged, Nigeria’s 
fish demand in the early 
2020s would be 600 000 
tonnes higher than the level in the 
mid-2010s because of income and 
population growth in the country. 
On the other side, following the 
current trend, its aquaculture 

production in the early 2020s 
would be 150 000 tonnes higher 
than the level in the mid-2010. 
This would only be able to cover 
a quarter of the 600 000 tonnes 
of demand hike driven by the 
income and population growth, 

resulting in a 450 000 tonnes 
demand-supply gap. The country’s 
aquaculture would need to grow 
at 22 percent a year from the mid-
2010s to the early 2020s in order 
to bridge the potential demand-
supply gap. 
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Figure	3:	Status	and	 trend	of	aquaculture	and	 fisheries	production	 in	
Nigeria
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Figure 3 – Status and trends of aquaculture and fisheries production in Nigeria
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Checking the size of Nile tilapia from an earthen pond, Namibia

Source: FAO Aquaculture Newsletter 57 (September 2017, pp. 36–37) 
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In 1980, 73 million 
Nigerians consumed 

984 thousand tonnes 
of fish – the equivalent 
of 13 kg per person 
per year and nearly 
1 kg more than 
the world average. 
Between 1980 and 
2013, the country’s 
population increased 
to 172 million and 
total fish consumption 
increased by 1 333 
thousand tonnes 
to 2 317 thousand 
tonnes – allowing 
for per capita fish 
consumption to 
remain virtually 
unchanged. Nigeria’s 
2013 per capita 
fish consumption 
had however fallen 
to 70 percent of 
the world average 
(20 kg per person 
per year). Despite 
fish consumption 
remaining stable, 
overall per capita 
animal protein intake 
in the country fell 
from 10.07 g in 1980 
to 9.85 g in 2013. This decline is the result of a decrease 

in per capita protein intake from 
meat and milk (two of the largest 
animal protein categories), which 
were unable to keep pace with 
population growth (Figure 1). 

The increase in fish production in 
Nigeria accounts for 55 percent 
of the intensification of its total 
fish consumption (1 333 thousand 
tonnes) between 1980-2013; 
the remaining 45 percent was 
covered by the growth in its net 
import (i.e. import minus export) 
of fish. Nigeria’s fish trade deficit 

increased from 350 thousand 
tonnes to nearly 2 million tonnes 
between 2000 and 2011 before 
declining to 940 thousand tonnes 
in 2013 thanks to a rapid increase 
in domestic fish production 
(Figure 2).

Nigeria: Faster Aquaculture Growth Needed 
to Bridge Fish Demand-Supply Gap
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Figure	1:	Per	capita	animal	protein	intake	in	Nigeria	–	2008	vesus	2013
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Figure	2:	Nigeria's	supply	and	utilization	of	fish	for	
food
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SEE ALSO

FAO. 2017. Short-term projection 
of global fish demand and supply 
gaps. Cai, J. & Leung, P.S. FAO 
Fisheries and Aquaculture Technical 
Paper No. 607. Rome, Italy.
www.fao.org/3/a-i7623e.pdf  

Figure 1 – Per capita animal protein intake in Nigeria – 2008 versus 2013

Figure 2 – Nigeria's supply and utilization of fish for food

Source: FAO Aquaculture Newsletter 57 (September 2017, pp. 36–37)
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