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Preface
Aquaculture, the farming of aquatic organisms, is the fastest growing food producing sector
in the world, since 1990s. Aquaculture now accounts for more than half of the world’s
fisheries and aquaculture production (including aquatic plants) to meet the growing global
demand for nutritious food fish and to contribute to the growth of national economies, while
supporting to sustainable livelihoods of many communities (FAO, 2020).
The Coordinating Working Party on Fishery Statistics (CWP) of which FAO is Secretariat of,
represents the international and interorganizational forum for agreeing common definitions,
classifications and standards for the collection of fishery statistics since 1960. Moreover, with
a view to establishing common regional or interregional statistical standards, the CWP has
developed the Handbook of Fisheries Statistics that covers the international concepts,
definitions, classifications, codes related to fishery and aquaculture statistics.
The CWP Handbook initial focus has been mainly on capture fisheries and it is now being
extended to aquaculture. The Handbook is meant to serve as a practical reference document
for all national authorities involved in the compilation of aquaculture statistics and for the data
users.
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Executive Summary of the Handbook
Aquaculture play a key role in contributing to food security, poverty alleviation, economic
development and social wellbeing of many people in the world. For effective management of
aquaculture within national policy, it is necessary to monitor a full spectrum of such
contribution. The need of collecting data regarding productions, species and geographical
feature of the aquaculture sector is deeply enshrined within the principles provided by the
Code of Conduct for Responsible Fisheries (FAO 1995). The Handbook on Aquaculture
Statistics was born with the objective to serve as a practical reference document for all national
authorities involved in the compilation of aquaculture statistics and for the data users and to
support the establishment of appropriate mechanisms such as databases and information
networks to collect, share and disseminate data related to the aquaculture activities.
In consideration of the above and to fulfill the needs of countries, the Handbook on
Aquaculture Statistics takes into account relevant international instruments and milestones
that provide the underlining principles upon which the handbook is based, in particular those
related to sustainable aquaculture development.
For these purposes the Handbook comprises seven chapters covering a range of basic
concepts, definitions, standard classifications and corresponding codes, and data exchange
protocols as applied to aquaculture data collection and statistics.
Chapter 1: Terms and Definitions includes the main aspects of aquaculture and
aquaculture stages, defining the different management phases (for: broodstock,
hatchery, nursery and grow-out), by giving also some examples. In addition, the
information on how to indicate the different life stages are supported by a practical glossary
for the classification of fish resources in aquaculture. In the chapter are indicated the different
production systems and practices, from small-scale back-yard ponds to highly sophisticated
industrial production units. It also includes the used different classifications based on the
number of species farmed (monoculture and polyculture including culture practices such as
rice-fish farming and IMTA) and on intensity of the culture (i.e. extensive, semi-intensive;
intensive). A paragraph is also dedicated to the different aspects of interactions between
aquaculture and capture fisheries, particularly where both are inter-dependent (i.e. culturebased fisheries and capture-based aquaculture).
Chapter 2: Accounting and codes for aquatic productions, focusing on minimum
administrative data related to farms and to all the aspects of the different codes and
attributes normally applied for aquaculture statistics. In order to achieve an efficient
analysis of the data gathered, aquaculture items are catalogued under the proper identifiers,
thus allowing a fast and accurate statistical analysis. In this respect references are done to
ASFIS Reference Series FAO that produced a “List of Species for Fishery Statistical
Purposes”. The culture environments are also defined according to the salinity of water that is
mainly utilized at the farming facilities, noting that a utilization of multiple types of water
within a single farming unit is not unusual. Indications are given to countries to report
aquaculture products asked by FAO according to their location of harvest by using FAO Major
Areas for Statistical Purposes that are listed in the handbook. For statistical purposes, they
were considered the 27 FAO Major Areas that were established to describe global distribution
of fishery and aquaculture production, with eight inland areas corresponding to the inland
waters of the continents and nineteen marine areas covering the waters of the Atlantic, Indian,
Pacific and Southern Oceans with their respective adjacent seas. Indication is also given on
the Time unit used on Aquaculture production that can be measured either based on a life
cycle of cultured organisms or based on a certain time period, e.g. year, quarter, months etc.
9

In this chapter, the farming systems in aquaculture are clustered according to the different
farm facilities or devices that are utilized to contain the cultured organisms, irrespective of the
stage of its life cycle, in each space. For statistical purposes, it is suggested to cluster the
farming facilities into 15 groups, one of each distinguished in different typology. Chapter 2 is
closed by giving information for one of each typology the measuring units to be considered
in terms of quantity (number); water surface area (hectares or squared meters); water volume
(cubic metres).
In Chapter 3: Accounting aquaculture productions, the types of information needed to
monitor aquaculture sector are described and what information and data are relevant
to be considered and collected for statistical purposes either as food or for non-food use.
Aquaculture inputs and outputs are considered separately. The handbook considers three
general categories for Aquaculture harvest (aquaculture output harvest) namely, production
for food, production for non-food uses, and production of seed for further aquaculture
practices (e.g.: for release into the environment, and other uses) and are indicated the
necessary statistics information to quantify the gross harvest, i.e. production, in each category.
About the production for human consumption, all statistics of quantity and value of products
should be stratified by species, environment, farming systems and destinations. Here, the
destination is indicated that could be two folds; i) for domestic markets (local use) and ii) for
international markets (exports). The non-food use products are classifies in ornamental, raw
materials for jewellery, apparel, handicraft, industrial use and others. The production for seed
is classified, together with broodstock and adult specimens for a final grow-out. Seed
production is often measured by numbers, although both may be applicable for broodstock or
adults and are classified according to the final use (e.g.: released into the environment for
different purposes, destination, etc.). For aquaculture inputs to aquaculture stocks it is
intended the different kind of seeds and could be considered for different stages, destination
and purposes (e.g.: stock of aquaculture fish resource from fertilized eggs to post-larvae
(shrimp), spat (molluscs), glass eels/elvers (eels), smolts (salmon), fry and fingerlings
(finfish), spores/seedlings (sea weeds), etc. depending on the type of species cultured.
Chapter 4: Socio-Economic Aspects of Aquaculture informs on the need for Census and
Structural Business Statistics surveys that may provide an opportunity to collect such
information extensively but such census/surveys only occur with certain rather long
intervals. These typologies of data are also useful to monitor changes of key indicators
between census/survey during the years. In the chapter are described the different variables to
be collected on economic performances in aquaculture. This information regards also the kind
of employee data to be collected and may include age, gender, average wage, and educational
level, together with number of people engaged by these categories.
Chapter 5: Minimum Reporting Requirements for National Statistics on Aquaculture
summarizes the information on the data that are necessary to collect at country level.
These should be considered as minimum reporting requirement to ensure consistency and
comparability among different national aquaculture statistics and to enable regional and global
analysis. In particular in the chapter are made reference to the different criteria applied in
specific subparagraphs of the Chapter 3 and Chapter 4 in the handbook, including the Criteria
applied and Unit to be considered for the reporting requirement (measuring units). In order to
have a practical use of the Handbook, in this chapter are also given examples to the single
data sheet to be filled for reporting.
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In Chapter 6: Beyond Minimum Requirements are indicated a series of other key factors
that could be useful to monitor in aquaculture. These data are not specifically necessary
for statistics purposes but could be considered to have a better monitoring, management,
development and planning of the aquaculture sector. The availability of these data could give
a more accurate information on the input requirements for practicing aquaculture.
In Chapter 7: Data collection and planning and Implementing Surveys a broad
methodology to carry out an aquaculture census is provided. The aquaculture data are part
of the framework of the wider agriculture census, with a set of data presented in the Global
Strategy of improving agricultural and rural statistics, adopted by the United Nations
Statistical Commission in 2010. World Programme for the Census of Agriculture (WCA) is
further detailed in its section addressing aquaculture.

11

Why Collecting Aquaculture Data?
The need for collecting data regarding productions, species and geographical feature of the
aquaculture sector is deeply enshrined within the principles provided by the Code of Conduct
for Responsible Fisheries 1(CCRF - FAO 1995). Reliable and timely data are fundamental
requirements to support an environmentally, socially and economically sustainable
aquaculture development on a national, international and transboundary level.
Establishing appropriate mechanisms such as databases and information networks to collect,
share and disseminate data related to aquaculture activities, is indicated in the Article 9.2
“Responsible development of aquaculture including culture-based fisheries within
transboundary aquatic ecosystems” of the CCRF as a primary key to:
1. facilitate cooperation among states in aquaculture matters;
2. establish accurate planning for aquaculture development at national, subregional,
regional and global level;
3. monitor the impacts of inputs used in aquaculture on ecosystems;
4. provide the best scientifical knowledge to decision making processes.
Due to the rapid aquaculture growth, many countries have yet struggled in establishing
adequate institutional mechanisms to meet the information demand for sustainable
management of the sector. There is a need for many countries to adjust the data collection and
analysis systems to meet the changing demand information and improve national aquaculture
statistics accordingly. At the same time, clear guidelines on data collection and monitoring
methodologies for aquaculture sector must be established.

1

http://www.fao.org/3/v9878e/v9878e.pdf#page=1
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Handbook Preparation and Background
As a response, FAO developed the Strategy and Outline Plan for Improving Information on
Status and Trends of Aquaculture (Strategy-STA) through the Expert Consultation on
Improving Information on Status and Trends of Aquaculture in 2004, which was endorsed by
the third session of the FAO Committee on Fisheries (COFI) Sub-Committee on Aquaculture
(New-Delhi, 2006) and subsequently the twenty-seventh session of COFI (Rome, March
2007). The Strategy is a voluntary instrument, global in scope, and applies to all types of
aquacultures. One of main component of the Strategy-STA is to establish global
methodologies and standards for aquaculture statistics.
The Expert Workshop held in Halong City, Viet Nam, November 2009 initiated a
development of this Handbook with participation of five Coordinating Working Party on
Fishery Statistics (CWP) member organizations (FAO, Network of Aquaculture Centres in
Asia-Pacific - NACA, Southeast Asian Fisheries Development Center - SEAFDEC,
Secretariat of the Pacific Community - SPC and EuroStat) and invited experts. The task was
passed to the CWP after the establishment of the Aquaculture Specialized Group (CWP-AS)
at its 23rd session held in Hobart, Australia, 22-26 February 2010. The zero draft was
distributed in March 2012 to all member organizations and other CWP-AS experts for their
review and feedback.
The 2nd CWP-AS meeting held in July 2012 in Rome, Italy, reviewed the zero draft and
concluded further modifications and clarifications needed before sending it out to countries
for their review and feedbacks. The third version of the zero draft was included for discussion
at the 3rd CWP-AS meeting, held just prior to the CWP 24th session, in Rome on 5-8 February
2013. At this point the focus of the improvements in the Handbook consisted in the agreements
over the basic definitions in the aquaculture activity, a feasible farming classification to meet
the minimum requirements to monitor the essential component of aquaculture.
In 2017 during the Fifth Meeting of the Aquaculture Subject Group, significant progress were
made including a draft proposal of new ISSCAAP Groups and the revision of the names of
several currently existing Groups. In 2019 the CWP 26th Session approved the new outlined
ISSCAAP species classification and agreed to continue the work on the aquaculture section
of the CWP Handbook, drafting a the farming systems classification to better suit the statistical
needs of the data collection and established an ad-hoc task group (TG) to develop the
aquaculture section of the Handbook including farming systems classification during the
2019-2022 intersessional period.
During the intersessional period 2019-2021 the latest draft of the Handbook was revised,
enriched and amended in its entirety and a global consultation started for its finalization and
validation.
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Nature and Scope
The Handbook on Aquaculture Statistics covers a range of basic concepts, definitions,
standard classifications and corresponding codes, and data exchange protocols as applied to
aquaculture data collection and statistics. It was developed to provide the main principles valid
at international level with a view to establishing common regional or interregional statistical
standards. It needs to be considered as the Section (3) of the whole CWP Handbook of
Fisheries Statistics and for which this section are consistent with the concept, terminology,
classification, and related matters applied.
The scope of the Handbook is to:
- Document concepts that are relevant to aquaculture statistics;
- Define statistical standards for specialized concepts as adopted by CWP;
- Define statistical standards for concepts that have a wider scope as adopted internationally
(e.g. UN statistical standards);
- Review methodological issues that are specific to aquaculture statistics;
- Define minimum requirements for data collection;
- Define desirable levels of information.
The intended users of the Handbook are CWP Member agencies, national fishery and
aquaculture statistics offices, national administrations and other fishery and aquaculture
stakeholders. The Handbook is also intended to assist in the development of national standards
as logical extensions of the international standards.
Authorities in charge of national statistical system should ensure that the system developed
incorporates a high degree of compatibility with the standards described here. The CWP is
consistently keeping these standards under review and welcomes the feedbacks and comments
of the national authorities on their application at national level. Comments should be
addressed to CWP Secretariat.
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Institutional Benchmarks
The Handbook takes into account relevant international instruments and milestones that
provide the underlining principles upon which the handbook is based, in particular those
related to sustainable aquaculture development such as:
- The FAO Code of Conduct for Responsible Fisheries (CCRF), unanimously adopted by
the 1995 FAO Conference, which provides the first outline of a framework for
international cooperation aimed at ensuring the sustainable exploitation of marine
resources, in particular its Article 9: “Aquaculture Development” 2;
- The ecosystem approach to aquaculture (EAA), formalized in 2007 at an FAO expert
workshop (Soto et al., 2008) as “a strategy for the integration of aquaculture within the
wider ecosystem in such a way that it promotes sustainable development, equity, and
resilience of interlinked social and ecological systems” 3;
- The United Nations International Standard Industrial Classification of All Economic
Activities (ISIC, 2008) that is the international reference classification of productive
activities whose main purpose is to provide a set of activity categories that can be utilized
for the collection and reporting of statistics according to such activities 4;
- The Harmonized Commodity Description (HS) and Coding System by the World
Customs Organization (WCO), that is a multipurpose international product nomenclature
comprising more than 5,000 commodity groups each identified by a six digit code that
contributes to the harmonization of Customs and trade procedures, and the nondocumentary trade data interchange in connection with such procedures 5;
- The International Standard Statistical Classification of Fishery Commodities (ISSCFC),
that is designed to cover fish, crustaceans, molluscs, other aquatic animals, plants and
their based products for which FAO collects production and trade statistics on a regular
basis 6;
- The 17 Sustainable Development Goals (SDGs) that are at the core of the 2030 Agenda
for Sustainable Development, adopted by all United Nations Member States in 2015.
SDGs are an urgent call for action by all countries - developed and developing - in a
global partnership and provides a shared blueprint for peace and prosperity for people and
the planet, now and into the future7;
- The sessions of the FAO Committee on Fisheries (COFI) as the only global intergovernmental forum where FAO Members meet to review and consider the issues and
challenges related to fisheries and aquaculture, providing periodic global
recommendations and policy advice to main stakeholders in the interests of resource
sustainability and including biodiversity conservation 8;
http://www.fao.org/publications/card/en/c/e6cf549d-589a-5281-ac13-766603db9c03
http://www.fao.org/3/i0339e/i0339e01.pdf.
4
https://unstats.un.org/unsd/publication/seriesm/seriesm_4rev4e.pdf.
5
http://www.fao.org/3/cb3813en/cb3813en.pdf.
6
http://www.fao.org/3/bt967e/bt967e.pdf.
7
https://sdgs.un.org/goals.
8
http://www.fao.org/fishery/about/cofi/en.
2
3
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- The World Programme for the Census of Agriculture (WCA) 2010, that enhances further
the integration of a range of data collection needs especially monitoring and policy
making in support of food security and provided options to conduct aquaculture census
survey in conjunction with agriculture census 9;
- The International Organization for Standardization (ISO) that through its members,
brings together experts to share knowledge and develop voluntary, consensus-based,
market relevant International Standards that support innovation and provide solutions to
global challenges 10;
- The United Nations System of Environmental-Economic Accounting (SEEA) as the
framework that contains the internationally agreed standard concepts, definitions,
classifications, accounting rules and tables for producing internationally comparable
statistics and accounts 11;
- The Global Strategy of Improving Agricultural and Rural Statistics adopted by the United
Nations Statistical Commission (UNSC) in 2010 that provides a conceptual framework
of developing integrated data and statistics collection covering whole aspects of
agriculture including aquaculture and fisheries under National statistics system 12;
- The FAO Statistics Quality Assurance Framework (FAO SQAF) that includes a definition
of quality, and a series of principles to adhere to, in order to ensure the quality of FAO
statistical production processes and statistical outputs 13;
- The International Labour Organization (ILO), the UN agency that brings together
governments, employers and workers of 187 member States, setting labour standards,
developing policies and devise programmes promoting decent work for all women and
men;
- The International Standard Classification of Education (ISCED), that is a statistical

framework for organizing information on education maintained by the United Nations
Educational, Scientific and Cultural Organization (UNESCO).

http://www.fao.org/3/a0135e/A0135E00.htm.
https://www.iso.org.
11
https://seea.un.org.
9

10
12

http://www.fao.org/fileadmin/templates/ess/documents/meetings_and_workshops/ICAS5/Ag_Statistics_Strategy_Final.pdf
http://www.fao.org/3/i3664e/i3664e.pdf.
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1. Chapter 1: Terms and Definitions
Aquaculture is currently one of the fastest growing food production systems in the world.
Most of global aquaculture output is produced in developing countries, and, significantly, in
low-income food-deficit countries.
In the past years many definitions of aquaculture have been drafted and disseminated by
different organizations, whereby such definitions show a high degree of diversity in concepts
as many of those statements reflected the local framework of aquatic production. In the
following sections, definitions of aquaculture and aquaculture stages and classifications are
presented; these have the aim to be inclusive and applicable in a global scale perspective for
statistical purposes.

1-1. Definition of Aquaculture
The FAO (1988) definition of aquaculture is:
Aquaculture is the farming of aquatic organisms including fish, molluscs, crustaceans and
aquatic plants. Farming implies some sort of intervention in the rearing process to enhance
production, such as regular stocking, feeding, protection from predators, etc. Farming also
implies individual or corporate ownership of the stock being cultivated. For statistical purposes,
aquatic organisms which are harvested by an individual or corporate body which has owned
them throughout their rearing period contribute to aquaculture while aquatic organisms which
are exploitable by the public as a common property resource, with or without appropriate
licences, are the harvest of fisheries.
International Standard Industrial Classification of All Economic Activities Revision 4 14
indicates aquaculture as “the production process involving the culturing or farming (including
harvesting) of aquatic organisms (fish, molluscs, crustaceans, plants, crocodiles, alligators
and amphibians) using techniques designed to increase the production of the organisms in
question beyond the natural capacity of the environment (for example regular stocking,
feeding and protection from predators)”, where “culturing/farming refers to the rearing up to
their juvenile and/or adult phase under captive conditions of the above organisms. In addition,
aquaculture also encompasses individual, corporate or state ownership of the individual
organisms throughout the rearing or culture stage, up to and including harvesting”.
For statistical purposes, the key elements defining aquaculture activities is that
aquaculture includes the production of all aquatic organisms, regardless its taxonomic
classifications and its final utilization in all those situations in which there is an artificial
intervention in the rearing process and ownership of cultivated organisms.

14

https://unstats.un.org/unsd/classifications/Econ/Download/In%20Text/ISIC_Rev_4_publication_English.pdf
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1-2. Stages in Aquaculture
Aquaculture entails whole or part of cultivated organisms’ life stages, as it is the case for
livestock productions. The process can be divided in four management phases: i) Broodstock
management; ii) Hatchery management iii) Nursery management and iv) Grow-out
management (De Silva, et. al. 2008, modified); these are defined as follows:
Broodstock management refers to maintaining matured animals of both sexes in captivity
for the purpose of controlled reproduction (independent of whether a first or subsequent
generation is produced) as well as keeping young animals destined for the same purpose.
(Anonymous, 1998).
Hatchery management refers to artificial breeding, hatching, and rearing through the early
life stages of animals, finfish, shellfish and crustaceans in particular. Generally, in
pisciculture, hatchery and nursery are closely associated. On the contrary, in shellfish
farming, specific nurseries are common where larvae produced in hatcheries are grown until
ready for stocking in fattening areas (modified from O'sullivan, Hilder & Rough, 1996).
Nursery management refers to maintaining an establishment for rearing early stages of fish
(FAO 1978 15 ). According to species, nursery operations may include multiple phases of
production, e.g. fry, fingerling, yearling etc.
Grow-out management is the phase where cultivated organisms are raised up to a
marketable size for food and other commercial purposes (.e.g., ornamental, pearls, etc.).
In some cases, seed from hatcheries or seed, fry and spat collected in the wild may be directly
stocked into nursery or grow-out facilities. Total period that organisms are kept in seed
production phase and grow-out stage varies widely depending on species, and some examples
are provided afterwards.

Glossary of inland fishery terms, EIFAC Occasional Paper No.\ 12, FAO, 1978
http://www.fao.org/3/ae987b/AE987B01.html ).
15
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Figure 1 - Flat oyster farming practices (FAO Cultured Aquatic Species Information Programme, Ostrea
edulis)

Figure 2 - Whiteleg shrimp farming practices (FAO Cultured Aquatic Species Information Programme,
Penaeus vannamei)
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Figure 3 - Undaria pinnatifida farming practices (FAO Cultured Aquatic Species Information
Programme, Undaria pinnatifida)

Figure 4 - Stichopus japonicus farming practices (FAO Cultured Aquatic Species Information
Programme, Stichopus japonicus)
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Figure 5 - Rana catesbeiana farming practices (FAO Cultured Aquatic Species Information Programme,
Rana catesbeiana)

Figure 6 - European seabass farming practices (FAO Cultured Aquatic Species Information Programme,
Dicentrarchus labrax)
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1-2-1. Aquaculture organisms life stages practical glossary
In the following table, a practical glossary is presented to guide among the classification of
fish resources. The matter includes several broad classifications in order not to lose the focus
of the data collection through a too vast degree of diversification among the different life
stages of fish, molluscs, crustaceans, amphibians etc. Table 1 presents a practical glossary to
guide in classifying fish resources within aquaculture:
Table 1 - Practical glossary to guide in classifying fish resources within aquaculture
Noun

Definition

Source 16

Adult

Any animal that has attained full growth or is sexually
mature that is not precocious.

Anonymous (1998) AQUALEX. Multilingual glossary
of aquaculture terms / Glossaire multilingue relatif aux
termes utilisés en aquaculture. CD ROM, John Wiley
& Sons Ltd. & Praxis Publ., UK.;
Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010

Broodstock

Egg

Specimen or species, either as eggs, juveniles, or adults,
from which a first or subsequent generation may be
produced in captivity, whether for growing as aquaculture
or for release to the wild for stock enhancement.

FAO Fisheries Department (2003) World Fisheries
and Aquaculture Atlas. CD-ROM. Rome, FAO. 2nd
ed.Anonymous (1998) AQUALEX. Multilingual
glossary of aquaculture terms / Glossaire multilingue
relatif aux termes utilisés en aquaculture. CD ROM,
John Wiley & Sons Ltd. & Praxis Publ., UK.;

Sexually mature specimens of both sexes kept for the
purpose of controlled reproduction (independent of
whether a first or subsequent generation is produced) as
well as younger specimens destined to be used for the same
purpose

Anonymous (1998) AQUALEX. Multilingual glossary
of aquaculture terms / Glossaire multilingue relatif aux
termes utilisés en aquaculture. CD ROM, John Wiley
& Sons Ltd. & Praxis Publ., UK.;

The mature female germ cell

FAO Glossary National Sea Grant College Program
(2003) Aquaculture Network Information Network
Center (AquaNIC). Aquaculture course 448, glossary
(5 pages). Online at
(http://aquanic.org/courses/aq448/glossary.htm);

Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010

Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010
Eyed egg

Fry

Eggs in which the embryo has reached an advanced
developmental stage, and where fully pigmented eyes can
easily be seen. In the opaque salmonid eggs, this stage is
resistant to mechanical shock; eggs are therefore
commonly shipped upon reaching this stage

A term used to describe a fish at the postlarval stage. All
stages from hatchling to fingerling stage can potentially be
covered by "fry".

Anonymous (1998) AQUALEX. Multilingual glossary
of aquaculture terms / Glossaire multilingue relatif aux
termes utilisés en aquaculture. CD ROM, John Wiley
& Sons Ltd. & Praxis Publ., UK.
Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010
Anonymous (1998) AQUALEX. Multilingual glossary
of aquaculture terms / Glossaire multilingue relatif aux
termes utilisés en aquaculture. CD ROM, John Wiley
& Sons Ltd. & Praxis Publ., UK.; International Center
for Aquaculture and Aquatic Environments (1990)
Water harvesting and aquaculture for rural
development manuals. General manuals (9 pamphlets),
Fertilization manuals (3 pamphlets) and Tilapia
manuals (8 pamphlets). Auburn, Alabama (USA),
Auburn University, v.p.;

The source defines the noun into the existing glossary in the FAO framework, when necessary, the native source can be
found in the webpage of the noun into the FAO TERM PORTAL (http://www.fao.org/faoterm/collection/aquaculture/en)
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Noun

Definition

Source 16
Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010

Juveniles

Young stage of animals, usually up to the time they first
become sexually mature. For fish usually between the
postlarval stages up to the time they first become sexually
mature. They are generally hardy at this stage

O'sullivan, D., Hilder, M. & Rough, K. (comp.) (1996)
A dictionary of aquaculture. A guide to commonly
used words and terms. Aquaculture Sourcebook,
(6):64p. Launceston, Tasmania, Univ. Tasmania Key
Centre for Aquaculture/ Turtle Press Pty Ltd., 2nd.
Ed.;
Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010
EU Eurostat Aquaculture Handbook (2018 edition) 17

Larva
(crustaceans)

The most widespread and typical larva to emerge from
crustacean eggs is called a nauplius, which has a simple,
unsegmented body and three pairs of appendages
(antennules, antennae and mandibles) and a single, simple
"naupliar" eye. Even when there are not nauplius (some
groups omit it and emerge from the egg very similar to
adults), other groups of crustaceans pass through similar
stages. Depending on the groups, crustaceans will
successively metamorphose into more complex larval forms
which are normally characterized by different forms of
locomotion.

Larva (fish)

In a general sense, it is the individual which has not yet
GFCM Aquaculture Glossary, 2015; Terminology
acquired either the morphology or the meristic characters (A9.3)/CPAM, FAO, 2015.
of adults, presenting specialized larval structures. The term
larvae can be applied also to the developmental stages
comprised between those of yolk-sac larvae and
postlarvae.
An organism from the beginning of exogenous feeding to
metamorphosis into juvenile. At the larval stage the animal
differs greatly in appearance and behaviour from a
juvenile or an adult.

Larva (molluscs)

Once the eggs are hatched, many molluscs develop into
free-swimming larvae. There can be either one or two
larval stages (depending on the species): trocophore (freeswimming larvae with cilia) and veliger (second larval
stage, with beginnings of foot, shell and mantle). Veligers
can develop from earlier, free-swimming trocophores, or
hatch directly from egg capsules having had the
trocophore stage while still in the egg

Postlarva

Stage occurring after the larval stage, resembling the
juvenile but still lacking certain characteristics.

17
18

Anonymous (1998) AQUALEX. Multilingual glossary
of aquaculture terms / Glossaire multilingue relatif aux
termes utilisés en aquaculture. CD ROM, John Wiley
& Sons Ltd. & Praxis Publ., UK.;
Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010
EU Eurostat Aquaculture Handbook (2018 edition) 18

Adapted from: Anonymous (1998) AQUALEX.
Multilingual glossary of aquaculture terms / Glossaire
multilingue relatif aux termes utilisés en aquaculture.
CD ROM, John Wiley & Sons Ltd. & Praxis Publ.,
UK.; International Center for Aquaculture and Aquatic
Environments (1990) Water harvesting and
aquaculture for rural development manuals. General
manuals (9 pamphlets), Fertilization manuals (3
pamphlets) and Tilapia manuals (8 pamphlets).
Auburn, Alabama (USA), Auburn University, v.p.;
Bondad-Reantaso, M.G., McGladdery, S.E., East, I. &
Subasinghe, R.P. (2001) Asia diagnostic guide to
aquatic animal diseases. FAO Fisheries Technical
Paper, (402/2): 237p.;

https://ec.europa.eu/eurostat/cache/metadata/Annexes/fish_aq_esms_an2.pdf
https://ec.europa.eu/eurostat/cache/metadata/Annexes/fish_aq_esms_an2.pdf
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Noun

Definition

Source 16
Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010

Seed

Spat

For statistical purposes taken to mean eggs, spawn,
offspring, progeny or brood of the aquatic organism
(including aquatic plants) being cultured. At this infantile
stage, seed may also be referred to or known as fry, larvae,
postlarvae, spat, and fingerlings. They may originate from
two principal sources: from captive breeding programmes
or caught from the wild.

Rana, K.J. (1997) Guidelines on the collection of
structural aquaculture statistics. Supplement to the
Programme for the World Census of Agriculture 2000.
FAO Statistical Development Ser. (5b): 56p. Rome,
FAO.

Fertilized shellfish larvae, e.g. of oysters or mussels. Spat
commence life as free-swimming individuals in the
plankton (the veliger stage), then settle onto suitable
substrates (a spatfall). The term is also used to indicate
shellfish larvae that have attached to some hard object.

FAO Fisheries Department (2003) World Fisheries
and Aquaculture Atlas. CD-ROM. Rome, FAO. 2nd
ed.; Anonymous (1998) AQUALEX. Multilingual
glossary of aquaculture terms / Glossaire multilingue
relatif aux termes utilisés en aquaculture. CD ROM,
John Wiley & Sons Ltd. & Praxis Publ., UK.;

Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; FTG/CSCM,
FAO, 2010; Terminology (A9.3G)/CSGM, FAO, 2018

Glossary of Aquaculture, FAO, 2008; FAO Fisheries
and Aquaculture Department, FAO; Terminology
(A9.3G)/CSCM, FAO, 2010
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1-3. Classifications of aquaculture
Aquaculture constitutes a complex production system and practice. It ranges from small-scale
back-yard ponds to highly sophisticated industrial production units. Here a range of different
classifications of aquaculture is shown by providing some of the most commonly used
classification for the purpose of this handbook.
The aquaculture can be classified based on the number of species cultured in a production
system:
•

Monoculture refers to “The cultivation or culture of a single crop or species to the
exclusion of others;

•

Polyculture refers to “the rearing of two or more non-competitive species in the same
culture unit” (Anonymous, 1998).

Aquaculture is often practiced in association with other agri-aquacultural crops or livestock.
This practice is called Integrated aquaculture. Integrated aquaculture is a very old
traditional, rural farming activity that has evolved to generate synergies between aquaculture
and other farming activities such as animal husbandry, crop farming, horticulture and
sericulture. These include different types and degrees of integration in which wastes from
different farming activities are utilized to enhance the effective utilization of resources,
ecological benefits and economic returns to the farmer such as:
• Rice-fish farming: a unique traditional integrated aquaculture system characterized
by concurrent or rotating culture of aquatic animals and rice (paddy) in the same field
(adapted from Halwart and Gupta, 2004).
•

Integrated Multi-Trophic Aquaculture: the farming, in proximity, of aquaculture
species from different trophic levels, and with complementary ecosystem functions, in
a way that allows one species' uneaten feed and wastes, nutrients, and by-products to
be recaptured and converted into fertilizer, feed, and energy for the other crops, and
to take advantage of interactions between species (Chopin, 2013).

•

Aquaponics: Bio-integrated system that links recirculation aquaculture with
hydroponic vegetable, flower, and/or herb production. The term ‘aquaponics’ is a
hybridization of aquaculture and hydroponics. As the name indicates aquaponics is
the integration of these two activities. Fish culture and soilless plant culture are
combined in an integrated and co-dependent system.
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1-3-1. Intensity of culture practices:
Aquaculture systems range from an intensive indoor system monitored with equipment to the
simple release of fry and fingerling to aquaculture facilities. Some of the simplest production
systems are the small family ponds in tropical countries for domestic consumption. At the
other end of the scale are high technology systems, such as the intensive indoor closed units
or the sea cages for growing a variety of species. The stocking density can also vary from low
to high density aquaculture and from completely unfed to fully fed systems. The density is
usually evaluated with several measuring units regarding biomass or number of individuals
over volume or surface of the water body (e.g. kg/m3, individuals/m2, kg/ha) according to the
farming system in analysis.
Since this is a continuum, it is difficult to explicitly define categorization to demarcate one
from the other. The followings are indicative definition of extensive, semi-intensive and
intensive aquaculture (GFCM, 200919).
•

Extensive culture: It is a method of culture whereby the cultured stock obtains all the
nutrition required from the natural food produced in the containment where it is
reared and/or through the water supplied to the containment.

•

Semi-intensive culture: It is a method of culture whereby the cultured stock is
provided a part of nutrition required externally, mostly through supplementary
feeding, the culture where only the chemical to enhance production including
fertilizers and pesticides are provided is considered as “Extensive culture”, and

•

Intensive culture: It is a method of culture whereby all the nutrition that the culture
stock requires is provided externally.

GFCM. 2009. Report of the 11th Session on Information System for the Promotion of Aquaculture in the Mediterranean
(SIPAM). Trabzon, Turkey, 9–10 December 2009. 19 pp.

19
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1-4. Interaction between aquaculture and capture fisheries
Aquaculture and capture fisheries interact each other often by sharing common water
resources. Aquaculture and capture fisheries are inter-dependant when hatchery seeds are used
in stock enhancement (i.e. culture-based fisheries) and as well as when wild-caught seeds are
used in aquaculture production (i.e. capture-based aquaculture). Capture fisheries often
provide sources of feed used in aquaculture production.
In order to guide in the designation of activities in aquaculture and capture fisheries all those
practices interacting with both sectors, hereafter culture-based fisheries and capture-based
aquaculture are defined:
•

Capture-based aquaculture is defined as “aquaculture practiced with seed collected
from the wild” or “The practice of collecting "seed" material - from early life stages
to adults - from the wild, and its subsequent on-growing in captivity to marketable size,
using aquaculture techniques”. Capture-based aquaculture includes aquaculture
practices based on wild caught seed of crustaceans, molluscs, echinoderms, other
invertebrates, finfish and macro algae (Lovatelli and Holthus, 2008; Ottolenghi et al.,
2004). In this group of activities postlarval capture and culture (PCC), the capture and
rearing of pre-settlement postlarvae into adults (Lecaillon, 2012), is included.

•

Culture-based fisheries are defined as “A fishery in which the use of aquaculture
facilities is involved in the production of at least part of the life-cycle of a
conventionally fished resource; aquaculture is usually the initial hatchery phase that
produces larvae or juveniles for release into natural or modified habitats”
(COFI:AQ/VII/2013/8, FAO, 2013). They are activities aimed at supplementing or
sustaining the recruitment of one or more aquatic species and raising the total
production or the production of selected elements of a fishery beyond a level which is
sustainable through natural processes.

In this sense, culture-based fisheries include enhancement measures which may take the form
of restocking, stock enhancement, and ranching. It should be noted that those activities do not
necessarily result in an increase of production of targeted segment. Here, restocking, stock
enhancement, and ranching are defined as follows:
•

Restocking - The release of cultured or wild caught aquatic species (usually juveniles)
into the wild to restore the spawning biomass of severely overfished stocks to levels at
which they can once again provide sustainable yields. This may also involve reestablishing a commercial species where it is locally extinct due to overfishing, or
release juveniles reared in conservation hatcheries to help restore endangered or
threatened species (COFI:AQ/VII/2013/8, FAO, 2013).

•

Stock enhancement - Activities aimed at supplementing or sustaining the recruitment
of one or more aquatic species and raising the total production or the production of
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selected elements of a fishery beyond a level, which is sustainable through existing
natural processes. In this sense stock enhancement includes enhancement measures,
which may take the form of: introduction of new species; stocking natural and
artificial water bodies, including with material originating from aquaculture
installations; fertilization; environmental engineering including habitat improvements
and modification of water bodies; altering species composition including elimination
of undesirable species or constituting an artificial fauna of selected species; genetic
modification and introduction of non-native species or genotypes
(COFI:AQ/VII/2013/8, FAO, 2013).
•

Ranching - The release of cultured juveniles into unenclosed marine and estuarine
environments (sea ranching) or inland waters (ranching or culture-based fisheries)
where they grow using natural food supplies for harvest at a larger size in “put, grow,
and take” operations. Note that the released animals are not expected to contribute to
spawning biomass, although this can occur when the size at harvest exceeds the size
at first maturity, or when not all the released animals are harvested. Release is usually
of juvenile finfish, crustaceans or molluscs from culture facilities for growth until
harvest (which may also be by recreational fishers) in the natural environment.
Species usually used are migratory and return close to the point of release (e.g. salmon)
or non-migratory and remain for at least a substantial portion of the life-cycle in
restricted areas where they enter the local fishery (e.g. molluscs, red sea bream and
Penaeus japonicus). (COFI:AQ/VII/2013/8, FAO, 2013).

Examples over the classification and designation of activities to capture fishery and
aquaculture are provided in Table 2.

28

Table 2 - Selected examples of activities to be designated either to capture fishery or aquaculture.
PRODUCTION FROM
Hatcheries
Ponds (including inter-tidal ponds)
Tanks
Raceways
Cages
Pens
Integrated culture production
Stocked lakes, reservoirs, barrages and rivers
- with other enhancement (predator control and/or fertilization
- modification with “exploitation rights”
- no other intervention without “exploitation rights”
- quantities of released seeds
Lakes, coastal lagoons, reservoirs and rivers without stocking
- open capture fisheries without any control and exploitation rights
- with enhancement (fertilization and/or predator control, habitat
modification), with “exploitation rights” presence of fish barriers (eg.
lavorieri; dajlan; bordigue)
Rice-fish culture
Finfish and other animals harvested from brush parks:
- managed over time and with other enhancement rights
- harvested on an install and harvest basis
Finfish and other animals harvested from fish aggregating devices and/or artificial
reefs
Finfish or other organisms reared in captivity from wild captured seeds, including
postlarval capture and culture (PCC):
- quantities of wild seeds captured
- the remaining quantity of harvest
Shellfish:
- from managed grow-out site (e.g. poles, ropes, net bags)
- from areas not managed but sown with cultured seeds
- subject to harvest with “exploitation rights”
- subject to open fisheries
Aquatic plants and seaweeds:
- harvest of planted and suspended aquatic plants
- from enhanced areas (implanting, predator control, and/or habitat
modifications
- harvest of natural aquatic plants
Aquatic organisms caught in open waters

DESIGNATION
Aquaculture
Capture
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*

*
*
*
*
*
*
*

*
*
*
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2. Chapter 2: Accounting and codes for aquatic productions
2-1. General concepts and administrative information
2-1-1. The Monitoring unit
The concept of monitoring unit is defined as the least aggregated level possible for resource
accounting within an aquaculture holding 20 . The concept of monitoring unit is part of a
flexible approach making it applicable world-wide. The monitoring unit can be intended as
the entirety of an aquaculture holding, a single farming system within a wider aquaculture
farm or a single species stratified by farming system and farming area. The detail level is
chosen by the data collector according to the needs and possibilities of the data collection but
ideally the monitoring unit should coincide with the least aggregated level possible: a single
species, in a single farming system in a single farming area in a single aquaculture holding.
For statistical purposes the desired compilation level should consist in separate tables for
each cultivated species for each individual farm and production system, thus allowing for
full flexibility and utility at data analysis level. At the time of compilation into national and
sub-national statistics, it may be necessary to convert estimates of the biomass into number
and vice versa. It is strongly encouraged to collect conversion factors for this purpose.
In all cases a consistent way of counting and common unit of measurement should be used
within one account table although the suitable unit of measurement may vary by type of
aquatic resource and type of aquaculture as detailed in section 2-2.
For each monitoring unit it should be at least collected the administrative identifiers.
Currently, some countries require registration and/or licensing of all aquaculture holdings with
required provision of a broad range of data. A proposal list is hereafter described:
•
•
•
•
•
•
•
•
•

Business name;
Business structure or typology;
Business address;
Ownership and nationality;
Location and number of farming facilities;
Category and size of farming systems in operation;
Culturing environment;
Cultured species;
Time of data collection.

20

The aquaculture holding is defined as an economic unit of aquaculture production under single management, comprising
all aquaculture facilities without regard to title, legal form, or size. Single management may be exercised by an individual
or household, jointly by two or more individuals or households, by a clan or tribe, or by a juridical person such as a
corporation, cooperative or government agency. The aquaculture holding's facilities are located in one or more separate
areas or in one or more territorial or administrative divisions, providing the facilities share the same production means,
such as labour, buildings and machinery (WCA 2020).
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This provides data to monitor an operational structure of the sector. Such administrative data
can also be used to design sampling scheme on operational aspects including water use and
other inputs/outputs information.
For statistical purposes the suggested codes and harmonized descriptors are described in
section 2.2 of the handbook. Account tables are shown and detailed in section 3-1. Account
table for aquaculture.

2-1-2. Aquaculture production
In the compilation of national and sub-national statistics from account tables, the aquaculture
production is considered as sum of harvest and overall balance due to reclassification with
wild resources (i.e. difference between wild caught seed and seed utilized for stocking).
The products that are transferred from one monitoring unit to others within an aggregated
framework (e.g. sub-national area, countries, etc) will be cancelled out by having matching
figure between harvesting unit(s) and receiving unit(s). As international seed and spat market
is rising phenomenon in same areas of the world, good attention has to be done to record when
this is sold in a different country, so that the mechanism shown previously within aggregated
framework could be efficient in avoid double counts in an internationally aggregated data.
Account tables are shown and detailed in section 3-1. Account table for aquaculture.
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2-2. Harmonized codes for aquatic productions
In order to achieve an efficient analysis of the data gathered, is fundamental to catalogue them
under the proper identifiers, thus allowing a fast and accurate analysis.
By sharing worldwide references of aquaculture identifiers for the different thematic areas, it
is possible bringing together data of various formats, local naming and transforming it into
one cohesive data set, hence harmonizing on a global scale. In the following section reference
identifiers are proposed to streamline and guide statistician in the aquaculture sector.

2-2-1. Identifiers for aquatic animals and plants
Each record of aquatic production should be worldwide coupled with a species, for this reason
as part of the ASFIS21 Reference Series FAO has produced a “List of Species for Fishery
Statistical Purposes”. The complete list is downloadable from the FAO website at: ASFIS List
of Species for Fishery Statistics Purposes.
This list currently comprises 10,685 species items selected according to their interest or
relation to fisheries and aquaculture. As far as it has been possible from statistical reports, the
species items have been included down to the level of the species. However, frequently
statistical reports only identify to a taxonomic position higher than the species (e.g. genus,
family, order). Such items have been included in the ASFIS list. No sub-species was included
in the ASFIS list.
The species of importance to fisheries and aquaculture have been mainly selected consulting
the FAO Species Identification and Data Programme (SIDP) publications such as species
catalogues, identification sheets and field guides. FishBase (1998) has been the main source
of information on newly included fish species. For fish, the Eschmeyer’s higher classification
(1998) was adopted (as in FishBase). For crustaceans the classification by Bowman and Abele
(1982) was adopted and for algae that of Lüning, Yarish and Kirkman (1990).
For each item the following information is recorded: For the other groups more than one
source has been consulted for the higher classification. A short list of the main references used
in compiling the ASFIS list of species is provided in the Bibliographical references (see
below).
ISSCAAP code for species grouping. This code is assigned according to the FAO
“International Standard Statistical Classification for Aquatic Animals and Plants”
(ISSCAAP) which divides commercial species into 9 divisions and 99 groups based on
their taxonomic, ecological and economic characteristics.
Taxonomic code. The taxonomic code is used by FAO for a more detailed classification of
the species items and for sorting them out within each ISSCAAP group. The code
consists of 10 digits followed in some cases by an additional three digits.
21 )

Aquatic Sciences and Fisheries Information System.
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3-alpha identifier. It is a unique code composed of 3 letters developed by the CWP for the
exchange of data between international agencies and with national correspondents. The
identifier is also widely used in statistical publications where the use of the full species
descriptor would be prohibitive and it is increasingly used in fisheries administration
documents (e.g. fishing log-books). The wider use of the indicators is encouraged
provided it does not affect the integrity of the system.
The 3-alpha identifiers are managed by FAO to whom all applications for new
identifiers should be addressed. An essential feature of the identifier is that once it has
been assigned it may not be reassigned to another item even if the species item to which
it originally referred is removed from the ASFIS list of species.
Scientific name. Recent taxonomic revisions have been consulted to use the correct scientific
names and taxonomic classification. This allowed the identification of some scientific
names and taxonomic codes that were no longer correct. However, this list obviously
has no authority on taxonomic matters and to resolve uncertain cases specialized sources
should be consulted.
For the most controversial cases, the ASFA database has been consulted to verify if a
newly proposed scientific name has become of current use.
FAO English name. These are the names that have been assigned to the species items by FAO
as being considered to be appropriate to those species items. They are unique to that
item. Member agencies of the CWP have agreed to use these standard species names in
statistical publications and questionnaires.
These names may not correspond with nationally or regionally-used common names.
Where the species item refers to a single species the name is in the singular.
Where two or more species are present, the name is in the plural form.
It has been possible to assign representative English names to only 78% of the species
items in the ASFIS list.
FAO French names. The above remarks concerning the FAO English names applies to the
FAO French names though only 40% of the items have been allocated appropriate
names.
FAO Spanish names. The above remarks concerning the FAO English names applies to the
FAO Spanish names though only 36% of the species items have been allocated
appropriate names.
Family. The taxonomic family to which the species item is assigned.
Order. The taxonomic order to which the species item is assigned.

2-2-2. Ownership and nationality of production
For statistical purposes, the aquaculture production is attributed to the nations within
whose territories including Exclusive Economic Zones where the farming facilities are
located, regardless of the nationalities of owners of facilities.
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It should be noted that this is not exactly comparable with the attribute of capture production,
where the United Nations Statistical Commission decided in 1954 that the fish catches should
be assigned to the country of the flag flown by the fishing vessel, regardless the location of
catch, which the CWP is in principle in support.
Although aquaculture operations are currently not undertaken in the high seas area, the
development of such operations in time to come cannot be excluded. Appropriate criteria to
indicate attribute production in such cases needs to be established.
All countries or areas have official and formal designations. These are often very long and
not suitable for use in statistical databases and publications, particularly in tabulations and
graphs. These designations are therefore often simplified. For example:
•

United Kingdom (or UK) refers to The United Kingdom of Great Britain and
Northern Ireland.

•

Comoros refers to The Islamic Federal Republic of the Comoros.

The designations employed and the presentation of material in publications are used simply
for practical reasons and are usually accompanied by a note that they do not imply the
expression of any opinion whatsoever on the part of the publishing agency concerning the
legal status of any country, territory, city or area, or of its authorities, or concerning the
delimitation of its frontiers or boundaries.
In many tables, country or area entities are identified by alpha (or alphabetic) and/or numeric
codes and this practice is frequently used in multilingual tables where the use of formal names,
or even their common abbreviations is impossible because of space considerations. Such alpha
and numeric codes have been developed by the UN Statistical Office, FAO, ILO, EU, ISO,
etc. In the two annexes to this section are to be found lists of the more commonly used codes
in fishery statistics.
The two annexes include:
1. FAO multilingual country or area code (maximum 12 characters) used for fishery
statistical purposes;
2. ISO 3-alpha country or area code (International Organization for Standardization);
3. ISO 2-alpha country or area code (International Organization for Standardization). ISO
codes relate to geographical entities (See reference below);
4. UN 3-digit country or area code (See reference below);
5. Country or area names in English (maximum 24 characters);
6. Country or area names in French (maximum 24 characters);
7. Country or area names in Spanish (maximum 24 characters).
Some countries or areas are further presented under territorial or other components used in
fishery statistics, for example:
1- Continents;
2- Economic class;
3- Regions and sub-regions.
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Annex IVa: List of countries or area by multi-lingual name
Annex IVb: List of countries or area by ISO 2-alpha code
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2-2-3. Culture environments
Culture environments are defined according to the salinity of water that is mainly utilized at
the farming facilities, noting that an utilization of multiple types of water within a single
farming unit is not unusual.
Freshwater Culture - Freshwater culture refers to the cultivation of aquatic organisms where
the end product is raised in freshwater, such as ponds, reservoirs, rivers, lakes, canals etc.,
which has a constant negligible salinity. Earlier stages of the life cycle of these aquatic
organisms may be spent in brackish or marine waters.
Brackishwater Culture - Brackishwater culture refers to the cultivation of aquatic organisms
where the end product is raised in waters of fluctuating salinity in a range between 0.5‰ and
full strength seawater. Culture utilizing relatively high salinity water originated from inland
water bodies should be considered as brackishwater culture. If these conditions do not exist
or have no effect on cultural practices, production should be recorded under either "Freshwater
culture" or "Mariculture". Earlier stages of the life cycle of these aquatic organisms may be
spent in fresh or marine waters.
Mariculture - Mariculture refers to the cultivation of the end product in seawater, such as
fjords, inshore and open waters and inland seas where salinity is generally high and is not
subject to significant daily or seasonal variations. Earlier stages in the life cycle of these
aquatic organisms may be spent in brackishwater or freshwater.
For statistical purposes the breakdown in culture environments (freshwater, brackishwater
and marine water) is not simple and it is often left to the subjective judgment of reporters.
An interpretation for breaking down the salinity level is related to the percentage of
dissolved salts over time: while in freshwater the salinity is constantly neglectable and in
saltwater the level is always high and appreciable, water bodies where the salinity is under
continuous periodic fluctuations due to the influx of freshwater or saltwater are considered
brackishwater bodies.
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2-2-4. Location of production
FAO asked countries to report the fishery and aquaculture products according to their location
of harvest using FAO Major Areas for Statistical Purposes. FAO Major Areas were
established to describe global distribution of fishery and aquaculture production, with eight
inland areas corresponding to the inland waters of the continents and nineteen marine areas
covering the waters of the Atlantic, Indian, Pacific and Southern Oceans with their respective
adjacent seas. This information is especially important to understand geographic distribution
of harvest correctly when a given country faces to the multiple FAO Major Areas (e.g. Pacific
and Atlantic side of production for the USA, Canada, and Mexico).
For statistical purposes, 27 major areas have been internationally established to date.
These comprise:

eight major inland areas covering the inland waters of the continents,

nineteen major marine areas covering the waters of the Atlantic, Indian, Pacific and
Southern Oceans, with their adjacent seas.
The major areas, inland and marine, are identified by their names and by two-digit codes in
Table 3.
Table 3 - FAO Major Areas for Statistical Purposes

01
02
03
04
05
06
07

INLAND
Africa - inland waters
North America - inland waters
South America - inland waters
Asia - inland waters
Europe - inland waters
Oceania - inland waters
Former USSR area - inland waters *

MARINE
18
Arctic Sea
21
Northwest Atlantic
27
Northeast Atlantic
31
Western Central Atlantic
34
Eastern Central Atlantic
37
Mediterranean and Black Sea
41
Southwest Atlantic
47
Southeast Atlantic
48
Atlantic, Antarctic
51
Western Indian Ocean
57
Eastern Indian Ocean
58
Indian Ocean, Antarctic
Southern
61
Northwest Pacific
67
Northeast Pacific
71
Western Central Pacific
77
Eastern Central Pacific
81
Southwest Pacific
87
Southeast Pacific
88
Pacific, Antarctic

and
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* The area 07 ("Former USSR area - Inland waters") referred to the area that was formerly the
Union of Soviet Socialist Republics. Starting with the data for 1988, information for each new
independent Republic is shown separately. The new independent Republics are: Armenia,
Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan
(statistics are assigned to the fishing area "Asia - Inland waters") and Belarus, Estonia, Latvia,
Lithuania, Republic of Moldova, Russian Federation, Ukraine (statistics are assigned to the
fishing area "Europe - Inland waters").
Annex VIIIa is the world chart showing the current FAO Major Fishing Areas
For statistical purposes: in a case of aquaculture production, the FAO Major Areas should
be determined based on location of farming facilities, regardless the type of waters utilized.
When on-land farming facilities are located close to the coast and mainly rely on water
supply directly pumped from the marine area, their production should be allocated to the
relevant marine areas. Otherwise, production of on-land facilities should be allocated to the
relevant inland area. However, when a given country is surrounded by only one marine
Area, it is possible to assign all mariculture production to the relevant marine Major Area
and the rest to inland Major Area.
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2-2-5. Time unit
Aquaculture production can be measured either based on a life cycle of cultured organisms or
based on a certain time period, e.g. year, quarter, months etc. While the former is useful for
monitoring and control at a farm level, the production statistics generally uses a fixed reporting
period.
For compilation of national aquaculture production, total production as a sum of harvest and
overall balance due to reclassification with wild resource (i.e. difference between wild caught
seed and seed utilized for stocking) in annual term should be recorded as a minimum.
The calendar year, i.e. the period between 1st January and 31st December (according to the
Gregorian calendar, ISO 860122), is de facto a standard for international trades and is the most
commonly used time unit in fishery and aquaculture statistics. The standard allows both the
"YYYY-MM-DD" and YYYYMMDD formats for complete calendar date representations
and hh:mm:ss or hhmmss for the time representations.
Even if aquaculture productions do not often need to differentiate a 12-month period or a
specific time like in the case of capture fisheries, when needed this standard is a suggested
guidance. When other standards are used for compilation of statistics, the definition of time
unit used should be clearly defined and described.

International Organization for Standardization (ISO). 2017. ISO 8601 Date and time format. https://www.iso.org/iso8601-date-and-time-format.html
22
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2-2-6. Currencies and funds
The International Organization for Standardization (ISO), recognising that the need for a
universally applicable code for the identification of currencies and funds had become
increasingly urgent, has developed international standard codes for the representation of
currencies and funds (ISO 4217 23). These codes are related to those developed by the ISO for
geographical entities (ISO 316624).
When harmonizing, the different currency guidance is provided by the UN Statistical Office:
International Merchandise Trade Statistics: Compilers Manual Section B 25. Commonly daily
exchange rates are also used; for this matter the United Nations Treasury developed and
updates periodically the Operational Rates of Exchange 26, however this tool is intended only
for internal record-keeping. Converting currencies is not always possible and it is therefore
recommended to keep track of the local currency records.
In the following two annexes are to be found lists of currencies and funds by:
Annex VIa: List of Currencies sorted by Country or Area Multi-lingual Name
Annex VIb: List of Currencies sorted by currency code and country or area multi-lingual
name.

ISO 4217 Currency Codes https://www.iso.org/iso-4217-currency-codes.html
ISO 3166 Country Codes https://www.iso.org/iso-3166-country-codes.html
25
United Nations. 2004. International merchandise trade statistics: compilers manual. United Nations Publication Sales No.
E.02.XVII.17. New York, UN. 121 pp. available online at https://unstats.un.org/unsd/publication/SeriesF/seriesf_87e.pdf
26
https://treasury.un.org/operationalrates/default.php
23
24
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2-2-7. Fishery Commodities Classification
Fish and other farmed organisms (i.e. fisheries commodities), as highly perishable products,
often undergo treatments which prolong their shelf-life and quality as food. Fisheries
commodities are also very widely traded produces. When considering statistical aspects
related to fish and fish products in the fishery industry as a whole, one is faced with a wide
variety of raw fishery materials, semi-processed and fully-processed commodities, crossing
all the various fishery phases. The physical magnitude and value of the intake and output of
the different kinds of fishery commodities can be measured in specified periods of time - days,
weeks, seasons, years, etc. Statistics covering any of the above phases must be dovetailed,
linked or integrated and the first indispensable step is an adequate fishery commodity
classification. The classification can be used as statistical standard for more than one statistical
system, e.g. the trade system, industrial censuses, censuses of commercial and service
establishments, wholesale and retail price systems, etc.
The FAO International Standard Statistical Classification of Fishery Commodities (ISSCFC)
has been developed for the collation of national data in its fishery commodities production
and trade databases. The ISSCFC is an expansion of the United Nations Standard International
Trade Classification, Revision 3 (SITC Rev.3) developed by the United Nations' Statistical
Office on the basis of earlier international work on the subject. It is linked with the
Harmonized Commodity Description and Coding System (abbreviated to HS) of the World
Customs Organization. The ISSCFC covers products derived from fish, crustaceans, molluscs
and other aquatic animals, plants and residues caught for commercial, industrial or subsistence
uses, by all types of fishing units operating in all aquatic environments, in inshore, offshore
or high seas fishing. Commodities produced from the raw materials supplied by all kinds of
aquaculture are also included.
The currently used classification is presented in Annex XXIb
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2-2-8. Converting product weight to live weight in aquatic productions
In fishery and aquaculture statistics, the production is converted into live-equivalent weight,
in order to ensure compatibility among different type of processed commodities (e.g. simply
gutted, gutted and headed, filleted, frozen). Direct measurement of harvest in live-weight
equivalent at the time of harvest is ideal. When measurement is only possible on processed
products, the supplementary survey to determine conversion factor from processed weight to
live-equivalent weight would be useful.
When multiple products are produced from one animal (e.g. pearls and shell meat, caviar and
sturgeon meat), it must be careful to only include quantity converted from one of the products,
in order to avoid double-count of production.
General conversion factors of typical product weight to live-weight equivalent for major
fishery commodities are available in the Annex xx.
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2-3. Farming systems and culture methods
A farming system in aquaculture means any form of structure or device that is utilized to
contain the cultured organisms, irrespective of the stage of its life cycle, in a given space. Very
diverse containments are used in aquaculture operations depending on types of aquatic
organisms cultured and the stage of its life cycle. Size of containments implies indicator of
holding capacity and is to be used to standardize production efficiency and utilization of
waters, fertilizers, feeds and other resources. This information, when utilizing together with
production, will also provide an indicator on culturing intensities.

2-3-1. Classification of farming systems
Aquaculture is an industry deeply related to the environmental possibilities and the local
traditional methods developed along the centuries, thus farming aquatic organism holds a
great deal of diversification in the technologies in use together with the growing number of
species cultured globally. Understanding the production systems is a crucial step into the
successful data gathering and monitoring of aquaculture.
For statistical purpose, the farming facilities can be aggregated into the following
groups 27
1. Earthen ponds
2. Tanks and raceways
3. Man-made and semi man-made water bodies
4. Lakes, coastal lagoons and other natural water bodies
5. Cages
6. Pens and enclosures
7. Close containment systems
8. Fish rearing vessels
9. RAS (recirculation aquaculture systems)
10. Aquaponics system
11. Rice-Fish culture and integration with other aquatic crop plantation
12. Culture methods for shelled molluscs
13. Culture methods for seaweeds (marine macroalgae)
14. Culture methods for microalgae, including cyanobacteria
15. Other culture methods

Afterward each category is broadly described and a comprehensive list is provided to guide
in the classification.

27
During the Twenty-Sixth Session of the Coordinating Working Party on Fisheries Statistics (CWP) and meetings of the
Aquaculture Subject Group and Fishery Subject Group held in Rome from 15-18 May 2019, the session reviewed and updated
structure and sections of the Handbook by developing an ad-hoc classification for aquaculture farming systems.
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2-3-1-01. Earthen Ponds
Ponds are natural and/or artificial structures, on land, that are capable of retaining water for
rearing of stock. Ponds often consist of some form of banks or dykes. Under this category
ditches, flood plain depressions, derelict mining pools and similar structures are included.
Pond culture is usually carried out in stagnant waters with periodic water exchange or water
flushing that is done through the pond inlets and outlets. Some pond culture, e.g. trout pond,
may have a high water refreshment rate.
Exhaustive List of Earthen Ponds:
-

Excavated or constructed earthen ponds (usually of regular shape)
modified or renovated natural ponds (often less regular in shape and larger in size)

-

earthen ponds without lining
earthen ponds with lining
 lined with synthetic material
 lined with cement and other materials

-

rain-fed undrainable earthen ponds
irrigated and drainable earthen ponds
 irrigated with surface water
 irrigated with underground water
 irrigated with brackish or sea water
 irrigated with underground sea water

-

earthen pond monoculture
earthen pond polyculture
 in-pond mixed polyculture
 partitioned pond polyculture
• pond polyculture with species partitioned by net or fence
• pond polyculture with species partitioned with cages or hapas
• pond polyculture with species partitioned with baskets or boxes
on floating racks

-

earthen pond culture without in-pond integration
earthen pond culture with in-pond integration
 in-pond integration with aquatic vegetable planted on pond bottom
 in-pond integration with floating aquatic plants
 in-pond integration with plant crops on floating beds

-

earthen ponds without aeration
earthen ponds with aeration
 aerated with floating aerator, paddle wheel or air-jet
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aerated with on-bottom nano-hose aeration

-

earthen pond culture without effluent treatment for discharge
earthen pond culture with effluent treatment for discharge
 effluent treated on farm with manufactured facilities and equipment
 effluent treated with uses of extra ponds for sedimentation and biotreatment
• effluent treated with on-farm uses of extra ponds for treatment
• effluent treated with communal uses of extra ponds for
treatment

-

earthen pond with in-pond raceway recirculation system
 with in-pond raceway recirculation system built on bottom
 with in-pond raceway recirculation system floating above bottom
earthen pond with out-of-pond tank recirculation system
partitioned pond system & split-pond system

-

openly exposed earthen ponds
greenhouse-covered earthen ponds
 earthen ponds covered with greenhouse of permanent manufactured
structure
 earthen ponds covered with greenhouse of temporary structures

-

earthen ponds with steep dykes
earthen ponds with exposed area for other related uses
 earthen ponds with area for sunbath or feeding of farmed animals
(turtles, frogs, etc.)
 earthen ponds with area for green folder plantation for feeding farmed
animals in ponds

-

earthen ponds irrigated without heating or cooling
earthen ponds irrigated with heating or cooling
 earthen ponds irrigated and heated
• earthen ponds irrigated and heated with geothermal energy
• earthen ponds irrigated and heated with other energy (e.g.
power plant waste hot water)
 earthen ponds irrigated and cooled
• earthen ponds irrigated and cooled with cold water from LNG
regasification terminal
• earthen ponds irrigated and cooled with OTEC deep sea water
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2-3-1-02. Tanks and Raceways
Tanks and raceways are artificial units of structure capable of holding and interchanging water
which are generally built above ground level and can be made of various materials (e.g. bricks,
cement, concrete, fibreglass, plastics, wood, asbestos, metal, etc.), in various shapes and sizes.
They are used in hatchery, nursery and grow-out operations.
Exhaustive List of Tanks and Raceways:
Raceways
- raceways of permanent construction (cement and bricks, etc.)
 raceways constructed with removable structure and materials
 traditional stone walled flow-through tanks in mountainous regions
-

raceways openly exposed
raceways under roof or covering
raceways in greenhouse
 raceways in greenhouse of permanent manufactured structure
 raceways in greenhouse of temporary structures

Tanks
- tanks of permanent construction (cement and bricks, etc.)
- tanks constructed with removable structure and materials
- tanks manufactured by industry
-

tanks openly exposed
tanks under roof or covering
tanks in greenhouse
 tanks in greenhouse of permanent manufactured structure
 tanks in greenhouse of temporary structures

* additional filter by type water used for raceways and tanks:
• surface water, pumped or diverted
• underground water brackish or sea water underground sea water
2-3-1-03. Man-made and modified water bodies used for aquaculture
Barrages
Barrages are semi-permanent or seasonal enclosures formed by impervious man-made barriers
and appropriate natural features.
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Irrigation systems (channels and ditches)
Irrigation channels and ditches refers to water bodies that are used for fish aquaculture but
their primary function was for converting water for irrigation purpose such as channels and
ditches excavated or constructed with concrete in the ground.
Exhaustive List of man-made and modified water bodies used for aquaculture
-

small reservoirs, dammed water bodies and barrages
irrigation canals and ditches
borrow pits and dugouts ex-mining pools
impounded land depression areas (caused by mining, etc.)
crop farm ponds and farm reservoirs
small coastal lagoons or salt marshes modified with water management facilities like
water gates
valliculture and jiwei (gei-wai), etc.

* additional filter by period of impoundment in the year
- of permanent impoundment
- of seasonal impoundment
2-3-1-04. Lakes, Coastal Lagoons, Reservoirs, Dams
Lakes, coastal lagoons, reservoirs and dams where stocking of aquatic animals are conducted
on the regular basis, the stocked animals are confined in the stocked water bodies with
management interventions; the products are harvested exclusively by the people with entitled
ownership of the stocked animals. Stocked animals should compose the significant proportion
of the total fish production from the water body.
Exhaustive List of Lakes, Coastal Lagoons, Reservoirs and Dams
- lakes
- oxbow lakes (locally called "boars" in Bangladesh and West Bengal, India)
- wetland (locally called "beel" or "beal" in Bangladesh and India)
- seasonal flood plains
- seasonal lakes (locally called seasonal tanks in Sri Lanka)
- potholes (in North America)
* additional filter by period of impoundment in the year if needed
- of permanent impoundment
- of seasonal impoundment
2-3-1-05. Cages
Cages refer to open or covered enclosed structured with net, mesh or any porous material
which allows natural water interchange. These structures may be floating, suspended, or fixed
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to the substrate but still permitting free water interchange. Cages are either supported by
frameworks made of metal, plastic, bamboo or wood, or are suspended by stakes at its four
concerns in open water bodies or in ponds. Cages use both for seed and grow-out production.
Exhaustive List of Cages
- traditional / conventional net cages
 stationary traditional / conventional net cages in shallow waters
 floating traditional / conventional net cages
 traditional wooden / bamboo cages
-

modern net cages






metal framed floating net cages ( HDPE = high-density polyethylene)
metal mesh cages
perforated metal sheet cages
flexible framed floating net cages
HDPE framed floating net cages
• with on-the-spot monitoring, control and management platform
• without off-the-spot land-based monitoring, control and
management




modern net cages of synthetic netting materials
modern net cages of copper alloy wire net fitting




modern net cages installed in protected coastal area or inside fjords
modern net cages installed in exposed offshore area



modern net cages without fish waste collection devices for
disposal/treatment on land
modern net cages with fish waste collection devices for
disposal/treatment on land



-

ultra-modern net cages (engineered/manufactured with latest tech and automation)
 floating (or semi-submersible) ultra-modern net cages
 fully submersible or bottom-sitting ultra-modern net cages
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Figure 7 - Example of floating cages (source: Kungvankij et al., 1985)

2-3-1-06. Pens and enclosures
Pens and enclosures refer to areas of a water body (e.g. in shallow coastal lagoons, but also
inland e.g. in lakes, reservoirs) that is fenced using structures (nets, wooden bamboo) fixed to
the bottom permitting free water exchange. A pen generally encloses a large volume of water.
Enclosures refer to natural water areas (e.g. natural bay), where the shoreline forms all but
one side, confined by a net mesh and other barriers allowing free water interchange and
distinguished by the fact that enclosures occupy the full water column between substrate and
surface.

Figure 8 - Pen example (source: Kutty & Campbell, 1987)
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Exhaustive List of Pens and Enclosures
-

traditional net pens supported with poles
modern net pens with fortified supporting frame

-

enclosures without supporting poles or frame
enclosures supported with poles or frame

2-3-1-07. Close containment culture system (in the sea, lake or reservoirs)
Currently being drafted.
2-3-1-08. Fish culture vessels
A fish culture vessel is a boat or a ship used to farm aquatic species off-shore.
Exhaustive List of Fish culture vessels
-

modified from decommissioned cargo ships
purposely designed and constructed fish culture vessels

2-3-1-09. Recirculation aquaculture systems (RAS) with manufactured equipment
Recirculation aquaculture is a technology for farming fish or other aquatic organisms by
reusing the water in the production. The technology is based on the use of mechanical and
biological filters, and the method can in principle be used for any species grown in aquaculture
such as fish, shrimps, clams, etc. Recirculation technology is however primarily used in fish
farming (Bregnballe, 201528)

Exhaustive List of RAS
- RAS system with tailored design and manufactured facilities and equipment
 single storey large rearing tank installation
 multiple storey small-to-medium rearing tank installation
 stacked multi-storey boxes for individual rearing of aquatic animals
(crab condominium)
- RAS system using modified recycled structures (out-of-use shipping containers, etc.)

A Guide to Recirculation Aquaculture An introduction to the new environmentally friendly and highly productive closed
fish farming systems Author: Jacob Bregnballe Published by the Food and Agriculture Organization of the United Nations
(FAO) and EUROFISH International Organisation.

28
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Figure 9 - Principle drawing of a recirculation system (source: Bregnballe, 2015)

2-3-1-10. Aquaponics
Bio-integrated system that links recirculation aquaculture with hydroponic vegetable, flower,
and/or herb production. The term ‘aquaponics’ is a hybridization of aquaculture and
hydroponics. As the name indicates aquaponics is the integration of these two activities. Fish
culture and soilless plant culture are combined in an integrated and co-dependent system.
(FAO 2008)
Exhaustive List of Aquaponics
 commercial scale aquaponics system
 small backyard scale aquaponics system
2-3-1-11. Rice-fish culture and other integrated farming systems with plant crop
Rice-fish paddies refer to paddy fields used for culture of fish and other aquatic animals,
including both concurrent culture of aquatic animals with rice plantation and seasonal rotation
of fish and rice crop farming in the same paddy field.
Exhaustive List of Rice-Fish paddies
- rice-fish culture
 rice-fish culture in conventional rice field (paddy)
• rotational rice-fish culture
• rice-fish co-culture
 rice-fish culture in renovated rice field (paddy) to suit aquaculture
• rotational culture
• co-culture


rice-fish culture without artificial feeding
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-

rice-fish culture with artificial feeding

farming integrated with other aquatic plant crops
integration with aquatic vegetables
integration with aquatic herbs, flower, etc.

2-3-1-12. Culture of shelled molluscs (and benthic animals like sea cucumber & sea
urchins)
Shelled molluscs and benthic animals like sea cucumbers and sea urchin is commonly
practiced on off-bottom and on-bottom techniques. Off-bottom systems are structures like
trestles and long lines installed on stakes impaled in the seabed or inter-tidal zone or suspended
structures as rafts built of wood, bamboo and long lines with seaweed nets or hanging lantern
nets, growth ropes, pearl nets, net bags or trays, normally equipped with floats and safely
anchored in a sheltered coastal area. On-bottom systems refer instead to the farming of
molluscs such as clams and oysters, and sea weeds, and holothurians directly seeded on muddy
or sandy areas in the inter-tidal zone or on the seabed.
-

on-bottom culture
 sea ranching - seeds sowed at seabed
 inter-tidal mudflat - seeded sowing (shelled molluscs)

-

off-bottom culture
 longline ropes (suspended vertically in column) with anchors and
buoyance
 net bags on stationery racks installed in inter-tidal zone or in shallow
sea
 baskets or trays on stationery racks installed in inter-tidal zone or in
shallow sea
 rafts (with seeded ropes for culture attached)
 poles (of rock, cement, bamboos and other materials)
 lantern net cages suspended from floating longline or raft (mostly for
scallops)
 perforated plastic boxes suspended from floating longline or raft
 abalone houses in floating net cages
 automated truss-structured abalone culture platform (modern hightech)
Others:
 polyculture with other species in coastal earthen ponds
 culture of gastropod molluscs in tanks

-
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Figure 10 - Mussel hanging (bitin) culture method on bamboo plots as practiced in the Philippines
(source: FAO, 1990 29 ).

2-3-1-13. Culture of marine macroalgae (seaweeds)
Algae, including seaweeds and microalgae, contribute nearly 30 percent of world aquaculture
production (measured in wet weight), primarily from seaweeds (Cai et al., 2021). Macroalgae
or seaweeds can be cultured in in-land facilities and in open waters, using on-bottom and offbottom techniques.
-

-

longline ropes (suspended horizontally or vertically in the sea) with anchors and
buoyance web or net of ropes fixed on stationery racks or poles typically in intertidal areas
rafts or floating racks (with seeded ropes for culture attached)
floating baskets (chained with ropes; seaweeds protected from grazing animals)
sleeve shaped long net bags (seaweed seedling held inside)
suspended net trays (mostly for sea grapes)
tanks

2-3-1-14. Culture of microalgae (including cyanobacteria, etc.)
Microalgae cultivation appears much smaller than seaweeds and commercial microalgae
cultivation recorded in FAO statistics contributed less than 0.2 percent of global algae
cultivation tonnage in 2019. Microalgae cultivation plays crucial roles in the farming of
Selected papers on mollusc culture, UNDP/FAO Regional Seafarming Development and Demonstration Project
(RAS/90/002) National Inland Fisheries Institute Kasetsart University Campus Bangkhen, Bangkok Thailand.
29
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aquatic animal species and in many food and non-food worldwide applications. As opposed
to seaweed cultivation that is mostly conducted in marine areas, commercial microalgae
cultivation is primarily carried out in land-based operation (Cai et al., 2021).
-

plastic bags (transparent)
closed photobioreactors systems (tubes or flat panels)
raceways and tanks

2-3-1-15. Other culture methods
-

specified with description for data collection / reporting
not specified for data collection / reporting
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2-3-2. Measuring units for farming systems
There is no consensus view on which of surface area under culture or water mass within
containment would be more appropriate standard measure of farming capacity. Due to
easiness to collect information, majority of existing data collection adopt surface area under
culture as a standard measurement. Due to the highly variable typologies of systems,
structures and farming techniques worldwide, collecting the appropriate data will need an
assessment on the specific situation, however some proposals are presented to guide
statisticians in Table 4.
Table 4 - Proposal for measuring units for farming systems
Farming system categories
1. Earthen ponds
2. Tanks and raceways

Quantity
(n°)

*
*

3. Man-made and semi man-made
water bodies
4. Lakes, coastal lagoons and other
natural water bodies

Water
Water
surface area
volume
(m3)
(Ha; m2)

*
*

Information on setting
environments

*
*

*

6. Pens and enclosures

*

*

NA
NA

NA
NA

8. Fish rearing vessels

Information on setting
environments
Information on setting
environments

*
NA
NA

NA
NA

9. RAS (recirculation aquaculture
systems)

*

*

*

10. Aquaponics system

*

*

*

11. Rice-Fish culture and integration
with another aquatic crop plantation
12. Culture methods for shelled
molluscs
13. Culture methods for seaweeds
(marine macroalgae)
14. Culture methods for microalgae,
including cyanobacteria
15. Other culture methods
Notes: NA=not available

Other

*

*

5. Cages

7. Close containment systems

*
*

Water
turnover
(m3 d-1)

*
Length of liner or
ropes
Length of lines or
ropes

*

*

*

*

*

*

*

*

NA

NA

NA

NA

NA

In some cases information on the setting environment and the hydrodynamics of the water
body can be considered important. When considering farming systems for shelled molluscs or
seaweeds an important parameter to be collected according to the specific system in use could
be the length of lines and ropes of the installations.
For statistical purposes since the area under culture can change considerably during the
year, it is recommended to measure the areas at their final production phase.
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3. Chapter 3: Accounting aquaculture productions
The following three sections describe types of information needed to monitor aquaculture
sector. This section describes what information and data are relevant to be considered and
collected for statistical purposes, in order to monitor change of aquaculture fish resources,
both fixed asset and inventories. Final harvest, i.e. output products, from aquaculture can be
either as food or for non-food use

3-1. Account table for aquaculture
Aquaculture contributes to food security, poverty alleviation, economic development and
social wellbeing of many people in the world. For effective management of aquaculture within
national policy, it is necessary to monitor a full spectrum of aquaculture contributions.
In the aquaculture, similar to livestock, the target organisms are kept within aquaculture
facilities during the substantive period before obtaining social and economic values, either
through sending out to market, domestic and international trade, consumed as local food
supply, or released as seed for stocking. The total period that organisms are kept in
aquaculture, varies widely depending on species.
In order to fully understand the status and flow of aquatic organisms under aquaculture as well
as the deficit and contribution of the aquaculture sector to social, economic and food
consumption aspects, it is important to continuously monitor production in a sense of final
outputs of seed, food, non-food products together with status and flow of all organisms under
cultivation.
For this purpose, the concept of accounting, especially the flow and status of cultivated fish
resources as “environment assets: items of value inherent in the environment and their input
that the environment provides to society” that was developed under the United Nations System
of Environmental-Economic Accounting (SEEA 30 ), is considered to be useful and most
suitable as standard to monitor aquaculture sector.
The SEEA aims to improve the management of environmental assets and to ensure long
sustainability of natural resources and environments. Applying the concept of the SEEA for
monitoring aquaculture sector will have additional advantage to make the indicators and
collected data to be comparable with those in the other sectors, e.g. crop production livestock
and processing. The natural resource management including land and water access
increasingly requires an integrated holistic approach. Maintaining comparable indicators with
other sector would be essential for future development of aquaculture.

http://www.fao.org/land-water/land/land-governance/land-resources-planningtoolbox/category/details/en/c/1111241/#:~:text=The%20System%20of%20Environmental%2DEconomic,in%2
0stocks%20of%20environmental%20assets
30
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Fish resources (aquatic living resources) contain two components:
1) cultivated aquatic resources, and
2) natural aquatic resources.
The resource is considered as cultivated aquatic resources when growth and
regeneration of biological resource is under direct control, responsibility and
management of an institutional unit (e.g. farmers). (modified from United Nations,
European Commission, International Monetary Fund, Organisation for Economic Cooperation and Development, World Bank, 2005).
Cultivated resources are further divided into:
1) inventories, the component destined for commercial products, and
2) fixed assets, the rest, i.e. not directly destined for final commercial products, such
as breeding stock.
Table 5 presents a basic component to be fulfilled in accounting fish resources within
aquaculture that is modified from the SEEA environmental asset account table. Items shown
within square brackets are indicative examples for the use in aquaculture
Table 5 - Account table for aquaculture resources (tonnes/numbers)

Opening stock
Overall opening stock

Additions to stock
Entry to stock
Growth in stock
Reclassifications
(from natural aquatic
to cultivated
resources)
Total additions
Reductions in stock
Gross harvest
Catastrophic losses
and uncompensated
seizure
Reclassifications
(from cultivated to
natural aquatic
resources)
Total reductions
Closing stock of aquatic
resources

Cultivated resources –
inventories

Cultivated resources – fixed
assets

[Quantity of resources at the
beginning of a time period]
[tonnes/numbers]

[Quantity of resources at the
beginning of a time period]
[tonnes/numbers]

[Introduction from other
monitoring unit(s)]
[Overall growth in quantity
during a time period]
[Introduction from wild]

[Introduction from other
monitoring unit(s)]
[Overall growth in quantity
during a time period]
[Introduction from wild]

[tonnes/numbers]

[tonnes/numbers]

[Quantity harvested during a time
period]
[Loss in quantity due to extreme
events, diseases and farming
failures]
[Released seed for stocking,
escapement etc]

Not applicable

[tonnes/numbers]
[Opening stock] + [total
additions] – [total reductions]

[tonnes/numbers]
[Opening stock] + [total
additions] – [total reductions]

[Loss in quantity due to extreme
events, diseases and farming
failures]
[Export of breeding stock to
other monitoring unit(s)]
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Increases in the account table for aquaculture mainly come from entry which are commonly
seed and spat but also adult specimens:
1. from other farms or other countries,
2. growth in stock in both size and numbers, and
3. introduction of wild caught seed recorded as reclassification.
When the opening stock in aquaculture activities is not available, as in the cases of extensive
farming systems, the value should be estimated.
In Table 5, growth includes natural loss for convenience of monitoring. Therefore, when
natural loss, e.g. mortality during cultivation in generally expected level, exceeds increase in
size and number of cultivated organisms, the growth during a given period can be negative.
Where it possible, it is appropriate to record growth (i.e. natural addition) and natural loss (i.e.
natural reduction) separately.
For statistical purposes when wild caught organisms are introduced either as seeds or
breeding stock, this should be recorded as a ‘reclassification’ from natural to cultivated
resources (i.e. addition to aquaculture stock). In the case of ranching, stocking and
enhancement of natural resources, cultured seeds released into the wild should be recorded
as a ‘reclassification’ from cultivated to natural resources (i.e. reduction from aquaculture
stock). Fish that escape into external environment should also be considered a
‘reclassification’ from cultivated to natural aquatic resources. Unexpected large losses due
to disease, natural extreme events or farming failures problems should be considered
‘catastrophic losses’.
The same concept is used in monetary term to monitor economic status changes. This table
should only cover the organisms of interest in aquaculture production, including seeds and
broodstocks.
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3-2. Inputs to aquaculture stock
Inputs in the aquaculture stock can be in the form of eggs, larvae, juveniles and adults or
broodstock. Seed is the major input to aquaculture fish resources. The components that are
required for monitoring of the sector, stratified by species, farming site and farming system
include:
•
•
•
•
•

quality (life stage);
quantity (number for seed and biomass);
purchase value;
origin, farmed or wild and local or imported, and
genetic status such as genetically engineered (e.g. triploids) or not.

For statistical purposes, the seeds, broodstock and adults of locally produced and those of
imported should be clearly separated. According to the level of management needs, the
“local” can be defined in sub-national level, for example, at provincial level: i.e.
distinguishing those originated in one province of a country and used in another province
from those produced and used in the same province.

Seed, broodstock and adults from the wild are inputs to aquaculture but at the same time output
from capture fishery therefore those should be recorded as reclassification from natural to
cultivated resources in fish resource asset account.
This quantity is important for both aquaculture and capture fishery sectors managements. In
general seed quantity should be collected in number, since this quantity in biomass is
negligible in most cases; however, when the quantity is substantial (e.g. broodstock, adults,
tunas) and/or target organisms are commercially important, concerned in their stock
conditions and/or ecologically sensitive (e.g. tunas, eels, some groupers), both quantity in both
number and biomass should be collected. For a guidance to those organisms whose stock
conditions are a matter of concern consult the IUCN Red List Categories and Criteria 31 .
Statistics of broodstock input should be collect separately from seed input.

31

https://portals.iucn.org/library/sites/library/files/documents/RL-2001-001-2nd.pdf
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3-3. Aquaculture output products
This handbook considers three general categories of aquaculture output products – namely,
production for food, production for non-food uses, and production of seed for further
aquaculture practices or for release to the wild environment. This section mainly describes the
necessary statistics to quantify the gross harvest, i.e. production, in each category.

3-3-1. Output products for food
The vast majority of aquaculture production is destined for human consumption. Statistics
quantifying aquaculture production for food is in principle quantity in biomass by species, in
terms of live weight equivalent. Thus, for molluscs and crustaceans, the weight of the shell
should be included in the production weight. Suitable conversion factors can be used to
convert meat weight to live weight equivalent and vice versa. Aquatic plant production should
be reported as wet weight as detailed in section 2.2.8.
The final food product as output from aquaculture often comes in form of processed food,
where the value of products is generally linked to the volume. More accurate statistics can be
obtained on the quantity of processed weight by commodities or by species, for the
classification, references are highlighted in section 2.2.7.
All statistics of quantity of products should be reported together with farm-gate or ex-gate
value. It is defined as “the price of the product available at the farm, excluding any separately
billed transport or delivery charge” (OECD, 2005 32 ). This indicates the amount that the
farmer would expect to receive for the harvest before any transportation costs are included. It
includes the sale on the market of production supplied to third parties, plus all duties and taxes
invoiced. This concept is widely accepted but often quite difficult to collect in actual situation.
Thus, it is useful to maintain and report brief explanation on what is exactly measured by the
ex-gate value.
All statistics of quantity and value of products should be stratified by species, environment,
farming systems and destinations. Here, the destination could be two-fold; i) for domestic
markets (local use), and ii) for international markets (exports).

3-3-2. Output products for non-food use
Non-food aquaculture products can further be classified as follows:
1. Ornamental (or aquaria) organisms. This can be finfish, other aquatic animals such
as molluscs (giant clams, trochus, etc), crustaceans (lobsters and shrimp of genus like
Lysmata sp., etc), live rock and corals or aquatic plant. Usually these are reported in
numbers but live rocks and some live corals occasionally may be reported as weight.
2. Raw materials for jewellery, apparel, handicraft etc. This would include cultured
pearls, shells, corals, skins etc, reported in either pieces or numbers.
32

https://stats.oecd.org/glossary/detail.asp?ID=940
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3. Industrial use. This includes raw material intended for further processing, whether
for pharmaceutical, food processing, or production of chemicals such as biofuels that
are usually reported in product weight.
4. Others. This includes production of fingerlings as feed for feeding carnivorous fish or
baits.
In principle, the same standard statistics as food product should be collected for the products
for non-food use, though quantifying non-food aquaculture production presents some special
circumstances. In particular, ornamental fish and pearls are traded and reported by numbers
and not by weight.
Statistics to be collected include quantity in either number or products weight, and the ex-gate
value. Where applicable, WCO standard unit of quantity should be referred. [WCO HS 2017
for fish and fish products]. All statistics should refer to stratifications by commodity, species,
environment, farming system and by destination (i.e. local use or for export), in the same way
as those for food-use.

3-3-3. Output for farms and stock enhancement
Seed production includes eggs, larvae, postlarvae, fry, fingerling, juveniles, spats, seedlings
but outputs for farm and stock enhancement could include also broodstock and adult
specimens for a final grow-out. Seed production is often measured by numbers, while both
number and biomass values may be applicable for broodstock or adults.
Seed is used both for aquaculture and stock enhancement. In the other words, seed production
as output can be either harvest that would be utilized as inputs of aquaculture production in
different unit(s), or seed to be released to the wild that needs to be recorded as inputs to wild
resources. Therefore, it is important to collect information on destination in addition to the
quality and quantity of seed produced. Statistics of seed production should include all hatchery
produced seed. The information on the genetic status of the cultured organisms, whether
genetically engineered (e.g. triploids organisms) or not, is important in monitoring and
managing the sector.
The destination of product should at least identify:
•
•
•
•

Released to the wild for restocking and/or stock enhancement (culture-based fisheries);
Released to a controlled environment for recreational purposes (e.g. a trout farm);
Destined for domestic aquaculture practices (on-growing);
Exported, with destination country where available.

Statistics to be collected for output for farms and stock enhancement should include
information on life stage, quantity in number or biomass and ex-gate value, stratified by
species, environment, farming system, and destination.
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3-4. Stock of aquaculture fish resources
In order to fully understand the status of aquaculture sector, it is strongly recommended to
collect the stock size of cultured fish resources at a certain time, usually at the beginning or at
the end of defined period for statistics.
The statistics to be collected should include estimated quantity in biomass that is kept at
farming facility at the time of monitoring, separated by species, environment, and farming
system.

3-5. Losses of aquaculture fish resources and farming facilities
Aquaculture production can be lost, fully or partially, due to various reasons including disease,
escapees, natural disasters, and other environmental impacts. Despite the significant volume
of loss in aquaculture production as per above mentioned causes, there have no statistics been
collected systematically to monitor such losses.
As the first step, the countries are encouraged to collect the following categories, if possible,
systematically:
•
•

•

Estimated quantity in biomass and ex-gate value of loss of cultured organisms due to
disease, separated by name of diseases, species and environment;
Estimated biomass and value of loss of cultured organisms due to natural disasters and
other environmental impacts including escapee occurrences, separated by type of
events, species, and environment;
Estimated value of loss and number of culturing facilities and equipment affected due
to natural disaster and other environmental impacts, separated by type of causes and
environment.

Within SEEA, the first two points of such losses should be recorded in catastrophic losses of
aquaculture fish resources.
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4. Chapter 4: Socio-Economic Aspects Of Aquaculture
The socio-economic information on aquaculture industry is essential to measure and monitor
the sector’s contribution to food security and poverty alleviation, and to plan and manage the
sector in long-term sustainable manner. Census and Structural Business Statistics surveys may
provide an opportunity to collect such information extensively but such census/surveys only
occurred with a certain, rather long intervals. When relying on census and cross-sectoral
surveys to obtain socio-economic information, it is necessary to establish some way to monitor
changes of key indicators between census/survey years. In this section variables are presented
to monitor the socio-economic dimension in aquaculture. These variables are proposed as they
represent the minimum data to be collected to provide a basic assessment of the economic
performance of the sector.
The core variables identified here for aquaculture are restricted to only two items as they are
the most widely available. The aquaculture core variables to be collected are:
i.
ii.

Gross value of production, and
Employment.

4-1. Aquaculture socio-economic core variables
4-1-1. The gross value of production
The gross value of the production is normally collected together with production quantity
statistics and the value is optimally collected at the ex-gate or farm-gate level, concept defined
in section 3-3-1. Output products for food. The suggested exchange rate source is FAO with
more details in 2-2-6.

4-1-2. Employment
Employment in aquaculture should be collected in gender-disaggregated form. Where
possible, a breakdown by the type of activity by classification should be included with the
employment data which should include all people working on fish-farms, hatcheries, and
employed in shell fish culture operations.
Classification of occupations - To define employment for aquaculture farmers, the ISCO
classification can be used and it is included in Table 6 Table 6 - International Standard
Classification of Occupation, occupation classification.
Table 6 - International Standard Classification of Occupation, occupation classification

MAJOR GROUP
SUB-MAJOR GROUP

1

Managers

13

Production and Specialized Services Managers
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Minor Group

MAJOR GROUP

SUB-MAJOR GROUP
Minor Group
MAJOR GROUP
SUB-MAJOR GROUP
Minor Group

131
1312
6
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Production Managers in Agriculture, Forestry
and Fisheries
Aquaculture and Fisheries Production Managers
SKILLED AGRICULTURAL AND
FISHERY WORKERS

622
6221
9

Market-oriented Skilled Forestry, Fishery and
Hunting Workers
Fishery Workers, Hunters and Trappers
Aquaculture Workers
Elementary occupations

92
921
9216

Agricultural, Forestry and Fishery Labourers
Agricultural, Fishery and Related Labourers
Fishery and Aquaculture Labourers

Time-use definition can be made either by full-time equivalent (FTE) or following the FAO
FM questionnaire standard. For some purposes, the conversion of the employment data as
FTE may be useful. Some experience exists in the collation of FTE data in Europe 33. However,
in many situations it is the actual number of people engaged that is relevant and aquaculture
can be subject to strong seasonal variation in employment based on the characteristics of the
aquaculture sector.
Full-time equivalent (FTE) national should be calculated using a reference level defined
according to the features of the aquaculture sector, often 2 000 hours annually: If the annual
working hours per Fish Farmer exceed the reference level, the FTE equals 1 per Fish Farmer.
•

if annual working hours > national reference level FTE national = 1

• if annual working hours < national reference level FTE national =
annual working hours

national reference level

Sabatella, E. 2016. Methodologies for the socio-economic data described in EU MAP. Ad hoc contract Commitment No.
SI2 725 694. Ref. Ares (2016)2440332 - 26/05/2016). Available online:
https://datacollection.jrc.ec.europa.eu/documents/10213/994708/Methodologies+for+socio+economic+data+described+in+
EU+MAP.docx
33
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4-2. Additional variables in the aquaculture socio-economic dimension
4-2-1. Employment
Additional stratification of the employment section might include variables as:
•
•
•
•

age, aggregated in age groups;
nationality;
average wage in the local currency, and
educational level, aggregated following the International Standard Classification of
Education (ISCED) principles, designed by the United Nations Educational, Scientific
and Cultural Organization (UNESCO) (Table 7),

together with number of people engaged by these categories.
Such information could be collected at the time of population census by separating
aquaculture from agriculture as independent sector, in those national contexts where this is
applicable, as well as other surveys including agricultural census, fishery census, and rural
surveys.
Table 7 - ISCED aggregated educational levels

Aggregated
level
Less than basic
Basic

Intermediate

Advanced

Level not stated

ISCED-11

ISCED-97

No schooling
Early childhood education
Primary education

No schooling
Pre-primary education
Primary education or first stage of
basic education
Lower secondary education
Lower secondary or second stage of
basic education
Upper secondary education
Upper secondary education
Post-secondary
non-tertiary Post-secondary
non-tertiary
education
education
Short-cycle tertiary education
First stage of tertiary education (not
leading directly to an advanced
Bachelor’s or equivalent level
research qualification)
Master’s or equivalent level
Doctoral or equivalent level
Second stage of tertiary education
(leading to an advanced research
qualification)
Not elsewhere classified

Level not stated
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4-2-2. Value of production
The additional variables allow for the calculation of: (1)Total revenue; and (2)Total costs for
the aquaculture operations. This allows derivation of the economic profitability of the
aquaculture sector which is judged from information on the net revenue (net revenue= total
revenue – total costs) of the sector. For management and sustainable development purposes,
it is also important to collect information on the raw material volume 34 inputs into aquaculture
production, i.e. the weight and value of the raw material.
This could be further supplemented with detail on inputs including: water; fertilizer;
antibacterial agents and energy consumption to consider environmental impacts. The sectoral
characteristics can be summarized by the calculation of (3) Capital value and lastly, the salary
of the fish farmers engaged in the activity provides a tangible measure of the contribution to
livelihoods from this activity and is measured through (4) Remuneration.
1. Total revenue
i. Gross sales of the aquaculture production part of the core variables (see
description above)
ii. Direct subsidies; including direct payments; excluding social benefit payments
and indirect subsidies e.g. reduced duty on inputs such as fuel or investment
subsidies.
iii. Other revenue (e.g. from recreational fishing in ponds, tourism, etc. and also
including insurance payments).
2. Total costs
The variable group of Total Costs are composed by several variables. Cost data can be
obtained from the financial records of the aquaculture operation or enterprises and
these data are mostly difficult to obtain. Even when such data are available, they are
often protected by various access restrictions based on confidentiality needs (see
section on data confidentiality). Data collection through surveys is recommended,
overall and this sidesteps issues of data confidentiality.
i. Personnel costs - Paid labour (including social security costs) of the fish farmers
and an estimated value of unpaid labor.
ii. Variable costs - for aquaculture including: energy costs; other operational costs;
commercial costs, repair and maintenance costs energy, seed, feed, repair and
maintenance, packaging costs, etc. c)
iii. Extraordinary Costs – extraordinary, unexpected costs 35
iv. Fixed costs – include items such as license or permit renewals; leases; bank or
accounting costs; building or farm insurance, etc.
v. Investments are the improvements made to the operation or aquaculture
equipment that aims to improve the longevity of the assets but are not consumed
https://datacollection.jrc.ec.europa.eu/c/document_library/get_file?uuid=a9a69267-d036-45ad-90b52d0dcd4e80d&groupId=10213#page=60
35
https://datacollection.jrc.ec.europa.eu/dc-aqua/var
34
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within the given year. In other words, these are items that are not consumed in
the course of one year.
vi. Capital costs – the consumption of fixed capital.
3. Capital value
Capital value includes two key components: the value of physical capital (depreciation
or historical value) and the non-tangible assets.
4. Remuneration
Remuneration provides an important and clear estimation of the contribution to
livelihood gained from employment in the sector. The total remuneration includes
social security costs for all employees including the owner. This is often the same
value as that reflected on the official pay-slips and the value may be collected in the
same manner as for personnel costs.
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4-3. Structure of farming operations
Currently, most countries require registration of aquaculture production facilities with the
competent authority also providing a range of data and information including ownership,
location of farming facilities, type and size of farming systems in operation, water access, etc.
In order to understand the structure of farming operations and their changes over time, the
information on existing farming facilities by farming systems and type of production units is
considered as useful initial step. Here, production unit will be defined according to individual
national legislation relevant to registration and licensing for aquaculture activities and may
not be consistent among countries.
The information that is considered to be useful to collect includes:
•
•
•
•
•

total numbers and areas of production units, separated by household units and nonhousehold units;
tenure type of production unit;
types and surface areas of farming systems within the production unit;
species cultivated;
water sources, main water type and annual average volume in use.

It would be also useful to collect information separately according to the status of aquaculture
commercial activity and/or their organizational status defined under national legislation, e.g.
farm holding; business enterprise; large corporate farms; franchise operation (i.e. small
farmers operating units within a corporate large farm); part of a cooperative/ producer group;
etc.
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5. Chapter 5: Minimum Reporting Requirements For
National Statistics On Aquaculture
The following are the minimum data and information essential to monitor aquaculture sector
at country level. These should be considered as minimum reporting requirement to ensure
consistency and comparability among different national aquaculture statistics and to enable
regional and global analysis. Countries should enhance their monitoring capabilities by
broadening scope and increasing level of details of data collected according to their own
needs. A resume is provided in Table 8.
Table 8 - Minimum reporting requirements for national aquaculture statistics
Category
Aquaculture outputs

Reference
3-1-1

Criteria
Food products

3-1-2

Non-food
products

3-1-3

Seed products

3-1-3

Broodstock
Adults

Aquaculture inputs

3-2

Seed
Broodstock
Adults

Employment

4-1

Structure of farming
operation

4-2

Unit
Quantity in live weight equivalent, and ex farm
value stratified by species, environment, farming
system, and destination
Quantity of products either in number or product
weight, and ex-gate value, stratified by commodity,
species, environment, farming system, and
destination
Quantity in number and ex-gate value stratified by
species, environment, farming system, and
destination
Quantity in number and biomass, ex-gate value
stratified by species, environment, farming system,
and destination
Quantity in number and value of seeds, stratified by
species, numbers and origins.
Number of people engaged in the aquaculture
sector, by gender and classification whether fulltime, part-time, or occasional
Number of production units registered and/or
licensed, number of hatcheries and number of
grow-out facilities, and if possible, number of
households involved, stratified by type of facilities
and water environments.
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5.1 Aquaculture Questionnaire And Database Suggestions
According to the data described in the previous sections hereafter examples are provided regarding a possible interpretation of a questionnaire.
Four different tables are presented for an overall of 23 different types of data: a first one regarding the administrative data and farming structure
(Table 9), a second one regarding the farming system (Table 10), a detailed account table for the aquaculture production based on the SEEA
approach (Table 11) and finally a table for socio-economic data (Table 12). This example should be considered as a summary to be adapted to the
specific cases in which the data collection is performed.
Table 9 - Administrative data and farming structure
n°
0
1
2
3
4
5
6
7
8
9

Type of data
Time of the data collection
Producer name or identifier
Producer typology
Address
Households involved
Ownership and nationality of production
Number of production units registered and/or licensed
Number of Hatcheries
Number of Grow-out facilities
Number of facilities with hatchery and grow-out activities combined

Data required
Number
Noun
Noun
Noun
Number
Code
Number
Number
Number
Number
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Table 10 - Farming system characteristics
N° Type of data
10 Name or identifier of farming facility
11 Location of production
1 Hatchery
12 Type of facility
2 Grow-out
3 Hatchery and grow-out combined
1 Mariculture
13 Culture environment
2 Brackishwater Culture
3 Freshwater Culture
1 Extensive
14 Intensity of culture
2 Semi-intensive
3 Intensive
1 Earthen ponds
2 Tanks and raceways
3 Man-made and semi man-made water bodies
4 Lakes, lagoons and other natural water bodies
5 Cages
6 Pens and enclosures
7 Close containment systems
15 Farming system
8 Fish rearing vessels
9 RAS (recirculation aquaculture systems)
10 Aquaponics system
11 Rice-Fish culture and integration with another aquatic crop plantation
12 Culture methods for shelled molluscs
13 Culture methods for seaweeds (marine macroalgae)
14 Culture methods for microalgae, including cyanobacteria
15 Other culture methods
16 Dimension(s) of the productive site
17 Number of species farmed

Data required
Noun
Code
Noun
Noun
Noun

Noun

Number
Number
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Table 11 - Aquaculture production accounting table
N°
18
19
20

Type of data
Identifier for farmed species
Opening 1 Inventories opening stock
stock
Fixed assets - opening
2 stock
Entry to 1 Entry to stock stock
Inventories - Broodstock

2

3

21

Reductio 1
ns
to stock

2

Data required
Code
Number/Biomass - ex-gate value
1 from the wild
2 from other aquaculture
facilities

1

1 from the wild
2 from other aquaculture
facilities

1

Inputs - Fixed assets –
Juveniles and Adults for
grow out

1 from the wild
2 from other aquaculture
facilities

1

Output for food

Inputs - Fixed assets –
Seeds - Larvae

Output for non-food use

Domestic
Market
Imported

1
2
1
2

Non genetically modified
Genetically modified
Non genetically modified
Genetically modified

Domestic
Market
Imported

1
2
1
2

Non genetically modified
Genetically modified
Non genetically modified
Genetically modified

2

Domestic
Market
Imported

1 Egg

1
2

1
2
1
2

Local market
International market

Non genetically modified
Genetically modified
Non genetically modified
Genetically modified

2 Larvae

1
2

Local market
International market

3 Juveniles

1
2

Local market
International market

4 Adults

1
2

Local market
International market

1 Ornamental (or aquaria)
organisms

1

Eggs

2

Larvae

3

Juveniles

2

2

1 Destination country
1 Destination country
1 Destination country
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market

Number/Biomass - ex-gate value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - purchase value
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
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2 Raw materials for jewelry,
apparel, handicraft etc.

3 Industrial use

4 Others

4

Adults

1

Eggs

2

Larvae

3

Juveniles

4

Adults

1

Eggs

2

Larvae

3

Juveniles

4

Adults

1

Eggs

2

Larvae

3

Juveniles

4

Adults

2 International market
1 Destination country
1 Local market
2 International market
Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country
1 Local market
2 International market
1 Destination country

Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
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3

Output for farms and stock 1 Released to the wild
enhancement
1 Location of release
2 Released to a controlled environment for recreational purposes
1 Location of release
3 Destined for domestic aquatic practices
4 Exported

4

Catastrophic losses and
uncompensated seizure

1 Destination country
1 Loss of cultured organisms due to disease
Loss of cultured organisms due to natural disasters and
2 other environmental impact
Loss of culturing facilities/equipments due to natural
3 disasters and other environmental impacts

Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Code
Number/Biomass - ex-gate value
Number/Biomass - ex-gate value
Number - ex-gate value

Table 12 - Socio-economic data
N° Type of data

Data required

22 Gross value of production

Ex-gate values aggregated

23 Employment

1 1312 - Aquaculture and fisheries production managers 1 Male
2 6221 - Aquaculture workers
3 9216 - Fishery and Aquaculture Labourers

Number

2 Female

Number

1 Male

Number

2 Female

Number

1 Male

Number

2 Female

Number
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6. Chapter 6: Beyond Minimum Requirements
Better monitoring, management, development and planning of the aquaculture sector, largely
depend on the availability of accurate information on the input requirements for practicing
aquaculture. Although there is an array of inputs used in aquaculture, the section quickly
touches on need of data for monitoring the sector performance, with several key inputs:
1.
2.
3.
4.
5.
6.

Climate Change;
Water, sources and quality characteristics;
Feeds and fertilizers;
Veterinary products in aquaculture;
Energy;
Geographic Information System (GIS).
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6-1. Climate Change
Draft being prepared.
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6-2. Water, sources and quality characteristics
Water is an essential requirement to aquaculture production. In many areas of the world, there
is a limited, and potentially expensive, supply of fresh water. Therefore there will be the
possibility of resource competition among various food-producing sectors as well as other
users of water. It will become increasingly important for aquaculture to be able to quantify its
use of water resources in order to justify its use relative to other potential uses.
The data elements necessary to measure this use remain to be developed but it is expected that
this will be an issue of increasing importance in the future. Furthermore, the environmental
impacts of the use of water for aquaculture through the discharge of effluents into common
waters might also need to be considered. However, collecting such data and information will
be difficult and may not be realistic and practical in many places, conditions and occasions.
At this moment, there are no internationally agreed standard how to measure the utilization of
water by aquaculture. FAO is currently working on defining a set of indicators of water use
and benefits obtained from such water use for inland fishery and aquaculture.
For farming facilities data regarding the information regarding the water in use should include:
• a classification of the water source,
• the volume of the stock of water in use according to the farming system,
• the output of the water used in the facility together with a more accurate evaluation
of:
o physical,
o chemical, and
o biological characteristics of the water discharged.
A list of these could include the Chemical Oxygen Demand (COD), the Biological Oxygen
Demand (BOD), the nitrogen and phosphorus concentration, the ammonia levels, temperature
and transparency.
In the case of farming facilities which rely on uncontrolled water exchange including
enclosures, pens, cages, rafts, ropes, stakes and bags, it would be more appropriate to establish
regular monitoring and assessment systems of ambient waters with a specific focus on gross
effects on nutrients and their potential impacts on surrounding environments and ecosystems.
However, collecting such information may not be practical for many reasons, including the
inability to quantify information and the cost.
These variables might have a great deal of diversity regarding the different farming systems,
for these reasons an analysis should be carried out before to validate the need and the use of
the gathered data.
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6-2. Feeds and Fertilizers
Feed is also a primary requirement to aquaculture. Feed could be natural and in some extensive
aquaculture practices there is no supplementary feeding practiced. Aquaculture feeding
practices range from non-fed extensive practices to nutritionally wholesome feeds used for
intensive practices. They range from live feed (artemia, rotifers, algae, etc.), fresh plant
material (grass, macro algae, etc.), simple supplementary feeding material (kitchen waste,
various agricultural by-products such as livestock waste, poultry waste, etc.), fresh fish
material, farm made feeds, and commercial feeds. Both farm-made feeds and commercial
feeds are formulated, using different combinations of ingredients (maize, corn, fishmeal, fish
oil, soya bean, etc.), offering a range of compositions of nutrients to satisfy the nutritional
requirements of the species under culture.
When a culture practice relies on natural food, either fully or partially, fertilizers may be used
to enhance productivity in ponds. Globally a large quantity of fertilizer is used in aquaculture
production.
Although the information on the origin and utilization of feeds are extremely important for
aquaculture development and planning, particularly in the view of strategic planning of
effective utilization and distribution of locally available ingredients, the current level of
knowledge is not adequate to establish standard procedure of monitoring of this component.
In the interim, further enhancement of the regional and national knowledge of actual practice
through occasional surveys, censuses, and case studies would be strongly encouraged.
For statistical data collection and information requirements on feeds and fertilizers, for the
purpose of monitoring the sector, considering the complexity of feeds and fertilizers used in
aquaculture, the following categorization is considered to be important:
1) Manufactured feeds and fertilizers:
o Farm-made feeds,
o Commercial feeds,
o Farm-made fertilizers,
o Commercial fertilizers.
2) Unmanufactured feeds and fertilizers:
o Animal-based feeds
 Terrestrial animals,
 Aquatic animals from the wild,
 Aquatic animals from culture.
o Plant-based feeds
 Terrestrial plants,
 Aquatic plants from the wild,
 Aquatic plants from culture.
o Wastes and sub/by-products
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 Animal and vegetable wastes,
 Animal and vegetable sub products and by-products.
o Non-commercial fertilizers
For statistical purpose, together with qualitative properties of feeds and fertilizers, data
regarding volume and value of the feeds and/or fertilizers in use should be collected. A
proposal for the monitoring of these compounds within a monitoring unit of election is
available in Table 13.

Table 13 - Proposal account table for feeds and fertilizers (tonnes/value)
Species

Type of Feed and
Fertilizers

Quantity (tons)

Purchase Value

Farm-made feeds

[Overall quantity]

[Overall value]

Commercial feeds

[Overall quantity]

[Overall value]

Terrestrial animals

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

[Overall quantity]

[Overall value]

Farm-made fertilizers

[Overall quantity]

[Overall value]

Commercial fertilizers

[Overall quantity]

[Overall value]

Aquatic animals from the
wild
Aquatic animals from
culture
Terrestrial plants
Aquatic plants from the
wild
Aquatic plants from
culture
Animal and vegetable
wastes
Animal and vegetable sub
products and by-products
Non-commercial
fertilizers

Currency
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6-3. Veterinary drugs in aquaculture
As modern intensive aquaculture practices are generally prone to disease outbreaks, many
farmers opt to use drugs as treatments, those includes among others things antimicrobials,
parasiticide, vaccines and sedating drugs. In the last years the focus shifted in the groups of
active compounds focusing the attention on antimicrobial drugs. Antimicrobial drugs are key
in the treatment of diseases, and their use is essential to protect both human and animal health.
However, antimicrobials misuse in the livestock sector, aquaculture and crop production is a
major concern as a risk for emergence and spread of antimicrobial resistant micro-organisms
(AMR). FAO's thirty-ninth Conference (June 2015) adopted Resolution 4/2015 recognizing
that AMR poses a serious threat to public health and sustainable food production, and that an
effective response should involve all sectors of government and society.
For statistical purposes monitoring drug use should be measured with a unit of quantity
over time (e.g. kilograms or tonnes per year).
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6-4. Energy
The major energy sources used in aquaculture production are electricity and fuels (e.g., diesel
and propane), which are required for pumping, aeration, heating/chilling, wastewater
treatment, transport, refrigeration, and processing as well as for maintain the aquaculture
vessels working when the structure are deployed at sea (Kim & Zhang, 2018). Even though
energy consumption (i.e., auxiliary energy) within the aquaculture sector is small compared
with global economic activities, and energy analyses generally provide only a partial tool for
assessing sustainability of an industry, it is of interest to increase our understanding of
aquaculture’s dependence on an external ﬁnite resource.
The data elements for this exercise remain to be developed. However, researches should be
initiated to study the energy requirements of various production systems with the hope of
identifying more energy efficient methods of fish production.
For statistical purposes data could be collected and harmonized by using as measuring
unit kilograms of oil equivalent (kgoe). Kilogram(s) of oil equivalent, usually abbreviated
as kgoe, is a normalized unit of energy. By convention it is equivalent to the approximate
amount of energy that can be extracted from one kilogram of crude oil. It is a standardized
unit, assigned a net calorific value of 41 868 kilojoules/kg and may be used to compare the
energy from different sources.36

36

https://ec.europa.eu/eurostat/cache/infographs/energy/glossary.html
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6-5 Land use
Land use reflects both (i) the activities undertaken and (ii) the institutional arrangements put
in place; for a given area for the purposes of economic production, or the maintenance and
restoration of environmental functions. In effect, an area that is “used” implies the existence
of some human intervention or management. Land in use therefore includes areas, for example
protected areas that are under the active management for the purpose of excluding human
activity from that area. The SEEA land use classification is shown in Table 14 and the terms
are detailed in Table 15.
Table 14 - Land Use Classification (from SEEA land use classification)
LAND
Agriculture
Forestry
Land used for aquaculture
Use of built up and related areas
Land used for maintenance and restoration of environmental functions not elsewhere classified (n.e.c.)
Other uses of land n.e.c.
Land not in use
INLAND WATERS
Inland waters used for aquaculture or holding facilities
Inland waters used for maintenance and restoration of environmental functions n.e.c.
Other uses of inland waters n.e.c.
Inland waters not in use
COASTAL WATERS
Coastal waters used for aquaculture or holding facilities
Coastal waters used for maintenance and restoration of environmental functions n.e.c.
Other uses of coastal waters n.e.c.
Coastal waters not in use
EXCLUSIVE ECONOMIC ZONE
EEZ areas used for aquaculture or holding facilities
EEZ areas used for maintenance and restoration of environmental functions n.e.c.
Other uses of EEZ areas n.e.c.
EEZ areas not in use
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Table 15 - Land use categories definitions (from SEEA land use classification)
Category
Country area
Land area
Land with aquaculture
facilities

Other land

Inland water areas
Marine water areas

Areas with aquaculture
or holding facilities

Areas used for
maintenance and
restoration of
environmental
functions n.e.c.

Definition
The total of areas under “Land area” and “Inland water,” excluding offshore territorial waters.
The total of areas under “Agricultural area,” “Forest or other wooded land,” “Land with
aquaculture facilities” and “Other land.”
Land used for aquaculture facilities including supporting facilities. Aquaculture refers to the
farming of aquatic organisms: fish, molluscs, crustaceans, aquatic plants, crocodiles, alligators,
turtles, and amphibians. Farming implying some form of intervention in the rearing process to
enhance production, such as regular stocking, feeding, protection from predators, etc.
Aquaculture facilities include ponds and tanks (artificial units of varying sizes constructed
above or below ground level capable of holding and interchanging waters), raceways and silos
(artificial units constructed above or below ground level capable of high rate of water
interchange in excess of 20 changes per day) and hatcheries (housing facilities for breeding,
nursing and rearing seed of fish, invertebrates or aquatic plants to fry, fingerlings or juvenile
stages).
Land not classified as “Agricultural land”, “Forest area and other wooded land,” and “Land
with aquaculture facilities”, including land occupied by buildings, parks and ornamental
gardens, built-up areas, roads or lanes, open spaces needed for storing equipment and products,
barren land, wasteland, land under permanent ice, and any other land not reported under
previous classes.
Area occupied by lakes, reservoirs, rivers, brooks, streams, ponds, inland canals, dams, and
other land-locked (usually freshwater) waters (such as the Caspian Sea, Aral Sea, etc.)..
Oceans and seas including adjacent saltwater areas including internal waters, within national
exclusive economic zone. Internal waters is considered as those waters of the sea on the
landward side of the baseline used by the national authorities of the coastal country to measure
further seawards the width of the territorial sea and any adjacent marine waters, whether salt,
brackish, or fresh in character, following the Article 8 of the Informal Composite Negotiating
Text/Revision 2 (A/CONF.62/WP.10/Rev.2, 11 April 1980) of the United Nations Third
Conference on the Law of the Sea.
Water surface areas above, on or below which are used for aquaculture facilities including
supporting facilities. Surrounding areas that is required to keep for exclusive use of aquaculture
by regulations and/or other requirement should be also included. Aquaculture refers to the
farming of aquatic organisms: fish, molluscs, crustaceans, aquatic plants, crocodiles, alligators,
turtles, and amphibians. Aquaculture facilities include enclosures and pens (water areas
confined by net, mesh and other barriers allowing uncontrolled water interchange), cages (open
or covered enclosed structure constructed with net, mesh or any porous materials allowing
natural water interchange), barrages (semi-permanent or seasonal enclosures formed by
impervious man-made barriers and appropriate natural features), and rafts, ropes, stakes (raft,
long lines or stakes used to culture shellfish and seaweeds).
Areas with enhancement including stocking, fertilization, engineering, predator control, habitat
modifications, and/or access limits, including Protected Area.
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6-6. Use of spatial information technology
The Spatial Information Technology is now well developed and provides powerful tool in
aquaculture statistics and data collection with relatively low cost compared to field surveys
through:
•
•
•

•

Mapping of farming facilities;
Measurement of number and size of farming systems;
Monitoring of farming activities over time such as land use change, crop cycle
monitoring e.g. stages in shrimp ponds, and abandoned or active ponds identification
of coastal shrimp ponds; and
Estimating and/or predicting production through analyses and modelling of
georeferenced data.

The recent technology allows for mapping even individual aerators in pond by water
circulation, indicating that pond is in use. The technology is especially effective for data
collection in the area where the farming facilities are scattered and/or those hard to access.
Spatial information obtained through the technology (e.g. geographic information system
[GIS] software, global positioning system [GPS], remote sensing) provides full enumeration
of the area of target and can be used as a master sample frame. The use of mobile GIS at the
sample survey on the field (e.g. collecting socio-economic data), greatly enhances the utility,
accuracy and cost efficiency of statistical data collection. Even that high spatial resolution
imagery is still expensive and the methodology is based on spatial information technology can
be practical and realistic and is in fact already operational in some countries.
Currently, major limitation is availability of resources with appropriate skill, i.e. those have
the background on the technology, aquaculture and statisticians, to maximize the use of
technology.
An attempt should be made to harness the available resources and bring about higher efficacies
to the data gathering which include the agricultural developments. This will lead to a more
holistic, integrated and a much-needed statistics gathering that the Global Strategy to Improve
Agriculture Statistics is pursuing for.
The international standard to be applied when working with GIS products is the ISO
19111:2019 37 . This international reference covers not only data elements, formats of
coordinates, dates and time but also guides in the terminology and in the use of metadata.
All applications relevant to aquaculture using GIS, Remote Sensing and GPS are available at
https://www.fao.org/fishery/geoinfo/applications/en.

37

ISO 19111:2019 Geographic information — Referencing by coordinates https://www.iso.org/standard/74039.html
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7.
Chapter 7: Data Collection And Planning And
Implementing Surveys
Due to similarity of nature of activities between aquaculture and agriculture, especially for
livestock, and close link between them, it would be beneficial to establish aquaculture data
collection and monitoring systems in harmonization with those already established in
agriculture. In this section, the general principles applied in agricultural surveys and censuses
are presented with minor modifications to accommodate aquaculture needs.
The similarities between aquaculture and agriculture include: i) involving the raising and
owning of animals in captivity or cultivation of plants; ii) activities locations being bound
with specific geographical areas; iii) often sharing the same inputs, such as fertilizers,
chemicals, machinery and labour; and iv) two activities often being integrated together, e.g.
in rice-cum-fish culture. Utilizing the same set of general concepts, principles and core items
to be collected, it would become possible to carry out joint surveys and census which would
result in reducing overall cost, enhancing a link and compatibility between aquaculture and
agriculture data and enabling more holistic analysis on food security and management and
planning of agriculture sector as a whole, including aquaculture, fishery, and forestry.
Statistical needs for aquaculture management, planning and policy-making are very broad.
The primary needs are statistics produced on a regular basis, such as production, annual inputs
and outputs, and damages through extreme events and diseases, to monitor current conditions
and to provide information to help governments and others in short-term decision-making.
Such information is usually collected through administrative reporting systems and/or through
sample surveys. Periodic survey should cover the minimum data requirement indicated in
Section 5.
In addition to periodic surveys, an in-depth survey could also be conducted to further explore
the topics, including more information on operational details, water turnover rates, waste
water treatment, type and source of feeds as well as fertilizers, biocides and other chemicals,
cost of production, and more information on the integration between agriculture and
aquaculture, such as sharing inputs and the use of agricultural products as inputs to
aquaculture.
On the other hand, censuses have three characteristics i) collecting data on the structure of
individual farms including farm size, land use, land tenure, quantities of stocks in holdings;
ii) total enumeration where small and subsistent producers would be also covered; iii) less
frequency – usually taken every ten years or even less. Census would provide a benchmark
for regularly collected data and provide a frame survey information to assist in developing
proper sampling and compilation methodologies, specifically in order to produce statistics
with less biases and fair representation of small-scale producers’ contribution.
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7-1. Global Strategy of Improving Agricultural and Rural Statistics
The Global Strategy of Improving Agricultural and Rural Statistics adopted by the United
Nations Statistical Commission (UNSC) in 2010 provides a conceptual framework of
developing integrated data and statistics collection covering whole aspects of agriculture
including aquaculture and fisheries under National statistics system.
As the first step, the Strategy determined a set of core data that all countries should collect as
shown in Table 16, where those relevant to aquaculture are marked in the last column.
Table 16 - Minimum set of core data
Group
Variables
Economic
- Output

of

Key Variables

Core data items

Frequency

Production

Core crops (e.g. wheat, rice, etc.) Core
livestock (e.g. cattle, sheep, pigs, etc.),
Core forestry products, Core fishery and
aquaculture products
Core crops (e.g. wheat, rice, etc.)

Annual

**

Annual

**

Core crops, core livestock, core forestry,
core fishery
Core crops, core livestock, core forestry,
core fishery
Core crops, core livestock, core forestry,
core fishery
Land area (including water area)

Annual

**

Annual

**

Annual

**

Area harvested and planted
Yield / Productivity
- Trade

Exports in quantity and value
imports in quantity and value

- Stock of
Resources

- Inputs

Land cover and use
Economically active population

Number of people in working age by
gender

*

Livestock
Machinery

Number of live animals in stock
e.g. Number of Tractors, harvesters,
seeders etc.
Quantity of water withdrawn
Core Fertilizers by core crops
Core Pesticides (e.g. fungicides
herbicides, insecticides, disinfectants)
by core crops
By core crops
By core crops
By industry

**
*

By industry

**
*
**

Water
Fertilizers in quantity and value
Pesticides in quantity and value

- Agro
processing

Seeds in quantity and value
Feed in quantity and value
Volume of core crops/livestock
/fishery used in processing food

- Prices

Value of output of processed food
Other uses (e.g. biofuels)
Producer prices
Consumer prices

- Final
expenditure

*

Government expenditure on
agriculture and rural development
Private Investments

Core crops, core livestock, core forestry,
core fishery
Core crops, core livestock, core forestry,
core fishery
Public investments, Subsidies, etc.
Investment in machinery, in research
and development, in infrastructure

*
*
*

**
*
**

*
**
*
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Group
Variables

of

- Rural
Infrastructure
(Capital stock)
- International
transfer
Social
- Demographics
of urban and
rural population

Key Variables

Core data items

Household consumption

Consumption of core crops/livestock
/etc. in quantity and value
Area equipped for Irrigation /roads in km
/ railways in km /communications

Irrigation/roads/railways/
communications
ODA for agriculture
development

and

Frequency
*

rural

Gender

Age in completed years
Country of birth
Highest level of education completed
Labour status
Status in employment
Economic sector in employment
Occupation in employment
Total income of the household
Household composition
Number of family/hired workers on
the holding
Housing conditions
Environmental
- Land
Soil degradation
- Water
Pollution due to agriculture
- Air
Emissions due to agriculture
Geographic location
- GIS
location of the statistical unit
coordinates
- Degree of
Urban/Rural area
urbanization

By gender
By gender
1 digit ISCED by gender
Employed, unemployed, inactive by
gender
Self-Employment and employee by
gender
ISICs by gender

**

International Standard Classification of
Occupations by gender
By gender
By gender
Type of building, building character,
main material, etc.
Variables will be based on above core
items on land cover and use, water use,
and other inputs to production.

*

Parcel, Province, Region, Country

*

The next step is for each country to establish the set of core items they will include in their
national system, add other items relevant to their economy, determine the frequency in which
data will be provided, and the scope of the national coverage. Each country should consider
how these should be included in the national system. The goal should be to provide annual
data for those items that combined account for over three fourths of the country’s value of
production and coverage of land, productions that can vary significantly from year to year,
impact the majority of the households, and have short term effects on land use and the
environment. Then, for each item, it is needed to determine the desired level of detail, and
indicate the frequency that data will be provided.
One of the shortcomings of current statistical systems in both developed and developing
countries is that data collections across sectors are often done independently using different
sampling frames. The results generated from these surveys could not be integrated into a
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common data base for analyses and access by data users. The Global Strategy proposed in
order to overcome this problem, to establish master sampling frame by combining individual
population with physical land mass, i.e. geo-location and the measure of statistical units. The
measure of statistical units could be the farm or agricultural holding, the household, and land
parcels. Geo reference would provide a link of the statistical units defined by surveys to the
economic, environmental, and social dimensions.
The integration of agriculture into the national statistical system will begin with the
development of a master sample frame which will be the foundation for all data collections
based on sample surveys or censuses. The master sample frame is to build on the requirements
to include both households and farms as statistical units and provides a linkage between the
census framework and land use. An integrated survey framework will be established to
provide data measured consistently across time and comparable across countries using an
annual survey of selected core items and rotating panels covering economic and
environmental issues. The concept of a master sample frame will be extended to include a
data management system for all official statistics related to agriculture. Population and
agricultural censuses, administrative information and registers are key sources of information
to establish master sample frame together with satellite imagery. Through this master sample
frame, it becomes possible to integrate data collected by individual survey frames. In the case
of aquaculture FAO National Aquaculture Sector Overview (NASO) maps would provide a
good basis in consolidating information for master sample frame.
At the same time, the master sample frame enables the use of a rich assortment of sample
designs including single vs. multiple stage sampling and an integrated survey framework that
collect multiple aspects of information within a single sample without compromising
statistical representativeness.

7-2. Coordination with agriculture and population census
FAO has promoted the decennial World Programme for the Census of Agriculture (WCA)
since 1945. Following the recommendation by the Fifteenth Session of the Asia and Pacific
Commission on Agricultural Statistics (APCAS), the 2000 round of WCA incorporated
“Supplement on aquaculture” in order to collect quantitative structural and other information
on the aquaculture sector, specifically for agricultural holdings that also engage in aquaculture
activities (Rana, 1997).
The 2010 round of WCA enhanced further the integration of a range of data collection needs
especially monitoring and policy making in support of food security and provided options to
conduct aquaculture census survey in conjunction with agriculture census. The 2010 WCA
has two elements: (i) the agricultural census, which would work as frame survey to be a basis
in designing sample survey; and (ii) the sample surveys, including those for aquaculture.
WCA 2010, like the previous programmes, covers only agricultural production units, with
aquaculture data limited to activities associated with agriculture. However, for the first time,
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WCA 2010 provides the option to carry out an aquaculture census in conjunction with the
census of agriculture, based on the modular approach.
The statistical unit for the aquaculture census is the aquaculture holding, defined in a similar
way to an agricultural holding as follows:
“An aquaculture holding is an economic unit of aquaculture production under single
management, comprising all aquaculture facilities without regard to title, legal form, or size.
Single management may be exercised by an individual or household, jointly by two or more
individuals or households, by a clan or tribe, or by a juridical person such as a corporation,
cooperative or government agency. The aquaculture holding's aquaculture facilities are
located in one or more separate areas or in one or more territorial or administrative divisions,
providing the facilities share the same production means, such as labour, buildings and
machinery.”
WCA 2010 recommends that aquaculture censuses use the same modular approach as for
agricultural censuses, with the core module providing a limited set of key data on the structure
of aquaculture holdings and a sample-based supplementary module providing more detailed
structural data.
The agricultural census core items relate to basic structural data, such as household size and
land use, and these should also be included in the aquaculture census. The use of a common
set of core items for the agricultural and aquaculture censuses may make it possible to conduct
the core modules of the two censuses using the same questionnaire.
The sample-based supplementary module should include the same aquaculture items as under
Theme 10 of the agricultural census. Below presents a broad outline of the methodology for
the joint census of agriculture and aquaculture and discusses the implications for the item
definitions of combining the two census operations.
Core module
The frame for the core modules of the census of agriculture and aquaculture can be created in
various ways, including: i) use of a frame of households from the population census to provide
the basis for identifying aquaculture holdings; ii) including additional questions in the
population census to identify households engaged in own-account aquaculture production;
and iii) use of administrative sources, such as business registrations and aquaculture licensing.
An important element in integrating the agricultural and aquaculture censuses is the use of
common items, concepts and definitions for the two censuses. The definition of Item 0007
(area of holding according to land use types) should be modified to include water area, defined
as the surface area of the water body. Also, bodies of water should be separately identified
under “Other land” in the land use classification. WCA 2010 recommends including one
additional aquaculture-related item in the core module of the aquaculture. The items for the
core module relevant to aquaculture census are as follows:
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Items recommended for the core module relevant to aquaculture
0001
Identification and location of holding
0002
Legal status of holder
0003
Gender of holder
0004
Age of holder
0005
Household size
0006
Main purpose of production of the holding
0007
Area of holding according to land use types including water bodies
0008
Total area of holding
0009
Land tenure types on the holding
0010
Presence of irrigation on the holding
0011
Types of temporary crops on the holding
0012
Types of permanent crops on the holding and whether in compact plantations
0013
Number of animals on the holding for each livestock type
0014
Presence of aquaculture on the holding
0015
Presence of forest and other wooded land on the
0016
Other economic production activities of the holding’s enterprise
0017 AREA OF AQUACULTURE BY TYPE OF SITE (for the holding)
– Land-based
• Arable land
• Non-arable land
– Inland open water
– Coastal and sea water
Supplementary modules
WCA 2010 recommends the following items to be collected specifically for aquaculture
holdings. At this moment, the classifications and definitions used here are not exactly the same
as those defined in the previous sections. Those discrepancies should be resolved in WCA
2020
Items for consideration for the supplementary aquaculture module
Theme 10 – Aquaculture
(Reference group: holdings with aquaculture in Item 0014)
For the holding
1001 Area of aquaculture according to type of site
1002 Area of aquaculture according to type of production facility
1003 Type of water
1004 Sources of water for aquaculture
1005 Type of aquacultural organism cultivated
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