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Being the most commonly used indicator of a 
sector’s economic performance, information about 
the contribution of aquaculture and/or fisheries to 
Gross Domestic Product (GDP) is often limited, 
outdated, inconsistent, misunderstood, and/or 
misused.

This paper would:
• Use an input-output framework to clarify basic concept of GDP and 

its various measurements and review methods commonly used to 
estimate the contribution of aquaculture and/or fisheries to GDP 
and discuss their rationales, merits, and shortcomings. 

• Use quantitative examples to illustrate indicators of aquaculture 
and/or fisheries' contribution to GDP and demonstrate how they 
could be used to inform policymaking and/or sector management.

• Provide an overview of empirical evidence on the contribution of 
aquaculture and/or fisheries to GDP based on a synthesis of 
information and knowledge provided by the literature and the 
authors' own estimation and analysis.



Understanding GDP 
under input-output framework



An input-output model on AQ and FI



Understanding GDP under the I-O framework

• Total output (column 14) + Import (column 
13) = Total intermediate consumption 
(column 8) + Total final use (column 12)

• Total input (row 15) = Total intermediate 
input (row 8) + Gross value added (row 14) 

• Total intermediate consumption of the entire 
economy (col. 8, row 8) = Total intermediate 
input of the entire economy  (row 8, col. 8)

• Total final use (column 12) = Final 
consumption (column 9) + Capital formation 
(column 10) + Export (column 11) 

• Total input  (row 15, col. 8) = Total output 
(row 8, col. 14)

• Gross value added (row 14) = Total input 
(row 15) - Total intermediate input  (row 8) =  
compensation to employees (row 9) + Net 
tax on production (row 10) + gross operating 
surplus (row 11)

• Gross operating surplus (row 11) = 
Consumption of fixed capital (row 12) + Net 
operating surplus (row 13)   

Expenditure approach: 
Total final use (column row 8, col. 12)
– total Import (row 8, col. 13) 

Production approach: 
Total gross value added (row 14, col. 8)
+ Net tax on import

Income approach: 
Total compensation to employees (row 
9, col. 8) + Net tax on production and 
import (row 10, col. 8) + total gross 
operating surplus (row 11, col. 8)       

GDP = 



The modified I-O model with imported contents 
consolidated into one sector



Gross value added as the measure of an 
industry’s direct contribution to GDP



Gross value added generated in an industry contributes to the 
final goods and services of multiple industries



The value of an industry’s final goods and services is 
contributed by gross value added in multiple industries and 
imports



GVA is the most straightforward, clean measure of 
contribution to GDP but may not be an adequate one. 

• Should we conclude that aquaculture has smaller contribution to GDP than fishing 
because GVA_aquaculture (250) is smaller than GVA_fishing (300)?

• If yes, why aquaculture which brings more goods and services (500) has less economic 
contribution than fishing which brings less goods and services (only 400)?  



Using linkage impacts to measure 
an industry’s direct and indirect 

contribution to GDP



Two approaches to measure indirect 
contribution

The final demand approach

• Pros:
oA traditional application of 

input-output framework well 
known to most practitioners. 

• Cons:
o Lack of intuitive explanation
oDifficult to measure the 

indirect contribution of two or 
more industries as a whole

oAwkward to assume an 
exogenous change in final use 
while the ultimate goal is to 
measure the impact of a 
change in output

The output approach

• Cons:
oMore mathematically demanding
o Less well known to practitioners 

• Pros:
oMore intuitive explanation
oAble to measure the indirect 

contribution of two or more 
industries as a whole

Recommend using the output approach



Direct and indirect contribution of AQ and/or 
FI measured by the output approach

• Inappropriate to use the sum of individual 
industries’ contribution to measure their 
joint contribution because of multiple 
counting

• AQ’s contribution (361) + FI’s contribution 
(369) > AQ & FI’s contribution (714)

• Missing potential linkage impacts because 
of the assumptions of perfect import 
substitution and/or the structure of I-O 
model .

• Nearly half of Fish processing’s intermediate 
inputs come from AQ & FI, yet the 
disappearance of AQ&FI would reduce fish 
processing’s GVA by less than 3%.

• Small impact on fish marketing because of 
sales of aquaculture, fishing and fish 
processing to final use (234, 188 and 462) 
represent gate prices; transport and trade 
margins actually reflected in fish marketing’s 
sale to final use (500). 

• No impact on fish boat because purchases of 
AQ or FI from Fish Boat industry accounted 
not as intermediate inputs but as Fish Boat’s 
sale to final use (capital formation)



Accounting for missing linkage impacts



A terminology issue

• Problem of multiple counting: an industry’s indirect 
“contribution” to GDP is actually direct contribution of 
other industries.

• Widespread misunderstanding and misuse of economic 
multipliers (i.e. linkage impacts) make some experts 
suggest avoiding using the term “indirect contribution” 
but just using an industry’s GVA to measure its 
“economic contribution” and using multipliers to 
measure “economic impacts” (or indirect impacts or 
indirect effects).

• Tentatively we keep using “direct” and “indirect” 
contribution to GDP because:

• They are still widely used.
• When properly understood and used, they are useful 

terminology conceptually appealing and narratively 
convenient.

• One of the purposes of this paper is to disabuse 
misunderstanding and misuse. 



Satellite account approach to 
measuring the contribution of 

aquaculture and fisheries to GDP



The satellite account approach use the sum of GVA of fish 
related industries in an extended aquaculture and fisheries 
sector to measure the contribution of AQ & FI. 

• Two examples:
• In China Fishery Statistics Yearbooks, the value of “fish economy” is measured by 

the sum of GVA generated in a number of industries on fish value chain (e.g. 
aquafeed, fish medicines, machinery, construction, fish marketing, recreational 
fisheries, etc.).

• In a recent FAO study on the Value of African Fisheries (de Graaf, G. & Garibaldi, 
L. 2014), the contribution of aquaculture and fisheries to GDP in African countries 
is measured by the GVA of an extended aquaculture and fisheries sector 
composed of aquaculture, fishing and fish processing.

• Under the satellite account approach, the magnitude of aquaculture and 
fisheries’ contribution to GDP depends on the scope of the extended 
aquaculture and fisheries sector: The more industries included; the greater 
the contribution. 

• But which industries should be included in the extended aquaculture and 
fisheries sector?

• A rule of thumb is to include industries that are closely linked to the aquaculture 
and fishing industries. 

• In the model here, the extended aquaculture and fisheries sector 
includes aquaculture, fishing, aquafeed, fish boat, fish processing and 
fish marketing. 



The satellite account approach vs. the linkage 
impact approach

• For aquaculture, fishing and fish processing: same for the two approaches.
• For fish marketing, aquafeed and fish boat, GVA_sat. > GVA_link. because 

GVA_sat. captures the entire GVA of these industries while GVA_link. does 
not capture GVA related to export.

• For the “others” industry, GVA_sat. = 0 whereas GVA_link. = 412.



Understanding indicators of aquaculture 
and fisheries’ contribution to GDP: 

A summary



Indicators of aquaculture and fisheries 
contribution to GDP



GVA as a measure of direct contribution to GDP

• A fundamental measure: no double counting; additive.
• An inadequate indicator that should be used carefully to avoid misleading conclusions.

• Suppose farmers use farm-made feed to replace purchased commercial feed, then GVA_AQ would 
increase. Should we conclude that aquaculture’s economic contribution increase?

• Suppose farmers that used to hire workers to harvest fish start outsourcing the task to service 
providers; then GVA_AQ would decrease. Should we conclude that aquaculture’s economic 
contribution decrease?



Total direct and indirect contribution to GDP

• A more comprehensive measure better suited to policy analysis and project evaluation.
• Unlike direct GVA being a definite accounting measure, indirect GVA is an impact measure 

whose value depends on assumptions used in impact analysis.
• Total direct and indirect GVA of different industries should not be added together because 

doing so could lead to double counting problems. 
• The measure of total contribution should not be used alone but should be presented 

together with its direct and indirect components. If possible, the detailed sources of indirect 
contribution should also be articulated. 



Output as a measure of contribution to GDP

• Output is sometimes used to measure an industry’s contribution to GDP. 
• In theory, output is not a proper measure of GDP because it includes the value of intermediate inputs.
• In practice, output can be treated as an upper bound of an industry’s direct and indirect contribution to 

GDP (through backward linkages). 
• When import contents and intra-industrial transactions are relatively small, output can be a good proxy 

measure of an industry’s total direct and indirect GVA through backward linkages.
• While output value can be used as a proxy measure of direct and indirect economic contribution for 

individual industries, it is usually not so for a sector composed of a group of industries because of double 
counting which tends to be more serious when the industries have strong linkages among each other. 



Satellite account measure of contribution to GDP

• The satellite-account measure is smaller than the total direct and indirect GVA of the aquaculture and 
fishing industries because it does not capture fish-related GVA generated outside the 6 industries.

• The satellite-account measure is an accounting measure whose value is fixed as long as the scope of the 
extended aquaculture and fisheries sector is determined. This is an advantage of the measure compared 
to total direct and indirect GVA (as an impact measure) whose value is affected by assumptions used in 
impact analysis. 

• Another advantage of the measure is that it is easier to estimate: Only national account data are needed; 
input-output table not needed. 

• The satellite account measure may capture GVA NOT related to (domestic) AQ/FI.
• The satellite account measure can still be subject to double counting problem because of potential 

overlaps of different satellite accounts. 



Share of aquaculture and fisheries in GDP

• Share of GDP, perhaps the most cited indicator of an industry or sector’s economic contribution, indicates 
relative importance of an industry in the economy; 

• Stakeholders or champions of a sector tend to favor inclusive measures that indicate relatively large 
contribution of the sector to GDP yet not always with adequate discretion over their validity and/or proper 
interpretation.

• Generally speaking, the share of aquaculture and fisheries in GDP tends to be relatively small and may decline 
as the economy grows. But a country with rich fishery resources and access to international markets could have 
the share of AQ&FI in GDP much higher than the share of seafood in its household expenditure. 

• A common misperception that a sector with a larger share in GDP should receive more public supports. The 
opposite could be true. 



GVA ratios (unit impacts)

• Equal to direct and/or indirect GVA divided by output, measuring the unit impacts of aquaculture or fishing 
on GDP. 

• Such unit impact indicators are usually not applicable to a sector that includes more than one industry 
because the unit change of a sector’s output is not well defined. 

• GVA ratios are often used to estimate GVA from output value. The validity of such estimations depends on the 
stability of GVA ratios across species or countries or over time. 

• Generally speaking, it tends to be less reliable to use direct GVA ratios and output value to estimate direct 
GVA than using total direct and indirect GVA ratio and output to estimate total direct and indirect GVA. 



GVA multipliers

• Equal to direct and/or indirect GVA divided by direct GVA, measuring the amount of direct and/or indirect 
GVA corresponding to one unit of direct GVA.

• GVA multipliers are sometimes used to estimate total direct and indirect GVA based on direct GVA. The 
accuracy of using GVA multipliers to estimate total direct and indirect GVA depends on the stability of GVA 
multipliers. A change in GVA ratio would tend to alter GVA multiplier. 



Empirical evidence of aquaculture and/or 
fisheries’ contribution to GDP



Data sources

Hidden Harvest (FAO/ Worldfish Center/ World Bank, 2010) Other literature Authors' estimation based on

(Lena's table) Gillet (2009) IFPRI SAMs
BNP case study (David Thomson) Hofherr, Natale and Fiore (2012) China Fishery Statistics Yearbook
Bank of Namibia Qu. Rep. Sept. 2007 *** Kebe (2008) Input-output accounts of Canada
Banks 2003, cited in Kebe and Tallec 2006 Input-output accounts of Japan
CRFM website Scholtens and Badjeck (2010)
Eurostat (Pavel Salz) FAO (2012)
FAO 2008 de Graaf, G. & Garibaldi, L. 2014
FAO Country Profile FAO Country Profile
FAO Country Profile* Various online sources
Gillett 2009
Global Edge
Hall, Heidarsson and  Saevaldsson, No date
Kébé & Tallec, 2006.
MAF 2006
MAFF
Roger A. Stacey Consultants 2003
SFLP
SIFP 2008
SWIOFC 2006
Seychelles strategy 2007
Statistics Denmark **
Statistics Norway
UNLOS 2008
Van Trong
WB 2004. Fisheries
Westlund
Wilson 2004
unstat.org



More information about the contribution of fisheries (or 
aquaculture and fisheries as a whole) than aquaculture or 
post-harvest 



Much less information on the contribution of extended 
aquaculture and fisheries sector; little information on 
indirect contribution through linkage impactgs



Relative low contribution of AQ/FI’s contribution to GDP 
in high-income countries (e.g. Europe and Northern 
America)



China: AQ/FI’s contribution to GDP declines as fish production 
grows



Aquaculture/fisheries may have high contribution to GDP 
in small countries with rich fishery resources (e.g. Pacific 
Islands)



Lessons learnt and way forward



Lessons learned

• Much effort on evaluating the contribution of aquaculture and fisheries 
to GDP, which is the most important indicator of the sector’s economic 
contribution. But still conceptual issues to be clarified and 
misunderstanding to be disabused.

• Empirical evidence on AQ/FI’s contribution to GDP has been generated by 
various stakeholders (government, international organization, academic 
community, etc.) with various approaches (often unknown or not well 
explained). 

• Extremely lack of knowledge and understanding of how to properly use 
indicators of AQ/FI’s contribution to GDP for evidence-based decision 
making. 



Way forward

• Need to establish a systematic way to evaluate AQ/FI’s contribution to 
GDP, which includes:
o Clarified and commonly adopted conceptual framework.
o Practical methodologies considering data availability. 
o Guidance on properly use indicators to facilitate evidence-based 

decision making.
• Need better data.
• Need capacity building



WAPI module on contribution to GDP



The prototype of World Aquaculture Performance Indicators: 
a user-friendly tool for evidence-based decision making

 Scope
 233 countries (or territories); 42 country groups; 

major species groups (FAOSTAT groups)
 Data sources utilized

 FISHSTAT; Food Balance Sheet; FAOSTAT; UN 
Comtrade; UN Population; IMF WEO; World 
Bank WDI; FAO Statistics Division; ILO 
databases; China Fishery Statistics Yearbook; 
Global Aquaculture Performance Index (GAPI); 
FAO-INFOOD, among others.

 Data sources untapped
 FI data (land & water, employment, etc.); 

National fishery statistics; FATPs (feed, seed, 
small scale, etc.); Globefish; many others

 Components
 Selection menus; Tables & charts; Supporting 

materials (papers, websites, etc.)



Welcome collaboration on WAPI

WAPI@fao.org



Thank you
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