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Introduction
The objective of this document is to review the literature that has been published so far on the
potential contribution of fish-related activities (aquaculture and fisheries) to food and nutritional
security and poverty alleviation. This body of literature –which is found essentially in the
aquaculture/fisheries literature, but also for some parts in the nutrition literature- turns out to
be relatively heterogeneous and scattered, relying on different types of indicators and data. This
information, which has been generated by different methodologies, applied at various scale
(household, community, national levels), offers therefore very limited possibility for rigorous
comparison or aggregation across projects, location or countries.
In this report the task consisted in collating these analyses and producing the first
comprehensive overview of the data and methods used to assess and quantify the role of
aquaculture in improving food, nutrition and livelihood in Low Income and Food Deficient
countries (LIFDCs). As part of this process, those different analyses were assessed and particular
attention was paid to highlight not only the information generated but also the gap in knowledge
where more research is needed.
Sixty five documents (peer-reviewed articles, project reports, international agencies’ reports)
were identified and reviewed. To maximize the range of the assessment, the review included
both aquaculture and fisheries documents. The complete list of these documents is presented at
the end of this document.

Key points of the review
•

It is very difficult to separate poverty alleviation and food security in the literature
because the key impacts on poverty alleviation are generally also used as indicators for
food security (e.g. employment or income created as used as an indicator for food
access). Very few papers/documents look at poverty alleviation without also looking at
food or nutrition security, although there are a couple of papers that look at economic
impacts without linking them strongly to either poverty or food security.

•

The extent to which researchers collect their own data is largely defined by the scale at
which the analysis is conducted: in the vast majority of the documents reviewed here,
small-scale analyses (less than 500 households) are implemented with data that were
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generated by the reserach (own data), while larger scale analyses use existing data. To
some degree this dichotomy appears linked to whether the focus is on producers (smallscale, own data) or consumers (large-scale, existing data).
•

Data challenges include small species of fish, informal internal and cross-border trade,
and seasonality in consumption, all of which are often missed by FAO statistics.

•

While fish are likely to have the most significant impact in terms of micronutrients, the
majority of studies focus on fish protein.

•

Beyond discussions about the positive or negative impacts of fish trade, much of the rest
of the literature focuses strongly on possible positive outcomes from fisheries and
aquaculture, but less on costs (e.g. cost of government support for aquaculture) and on
possible negative impacts.

Areas covered by literature, methodologies
and data used
Study type: Micro-studies on the extent to which pro-aquaculture projects improve incomes and
consumption for participant households (ADB 2005, Bouis 2000, Dey et al 2006, 2010, Gupta et al
1999, Jahan et al 2010, Thompson et al 2005).
Methodologies: Usually using treatment vs control and/or before vs after.
Data Sources: Surveys using their own data, samples ranging from 60-300 households. Studies
often linked closely to the project in hand.
Comments: Only Dey et al (2006, 2010) attempt to simulate possible impact of such projects on
wider society, and arguably do it in a limited way (using a multi-commodity model). No one
considers possible negative effects of lower fish prices (Stevenson and Irz 2009).

Study type: Micro-studies revealing the extent to which small-scale fisheries are aimed at selfconsumption or as income-generators (Béné et al 2003, Béné et al 2009, Hori et al 2006).
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Methodologies: Mixed methods using own data, combining use of descriptive statistics,
statistical tests (e.g. analysis of variance and pairwise multiple comparison, Kruskal-Wallis used
by Béné et al (2009) with qualitative methods (PRA, RRA).
Data Sources: Own surveys.

Study type: Micro-study assessing the contribution of small-scale fisheries to reducing
malnutrition (Aiga et al 2009).
Methodologies: Bivariate and multivariate analyses.
Data sources: Own data, small sample (66 children) mainly using anthropometric data.
Comments: Also uses 21 background variables that can affect nutrition, thereby putting the
effect of fish production in the broader context of factors that can influence it.

Study type: Micro-level studies revealing the extent to which poorer groups participate in and
benefit from fisheries/aquaculture (Béné et al 2003, Irz et al 2007).
Methodologies: Mixed methods, Irz et al (2007) use a Gini decomposition exercise.
Data Sources: Own surveys

Study type: Macro-level studies on the relationship between trade and food security in
developing countries (Kurien 2004, Béné et al 2010, Allison 2011)
Methodologies: Comparing data on export levels to local fish supply levels, regressing fish trade
indicators with human development indicators in combination with 15 additional sets of socioeconomic indicators (Béné et al 2010).
Data sources: FAO FISHSTAT (1976-2007).
Comments: FAO data likely to miss out informal cross-border trade or trade in small fish and
other aquatic animals, methodologies do not allow for disaggregated impacts across income
groups or impacts on consumption at different times in the year, data is on protein supply but
not supply of other nutrients.
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Study type: Case-studies on the relationship between trade and food security in developing
countries (Abila and Jansen 1997, Geheb et al 2008).
Methodologies: Combination of qualitative and descriptive statistics (including anthropometric
data), not using statistical tests.
Data sources: Own survey data.

Study type: National-level study on relationship between fish export prices and local food
security (Rodriguez et al 2005).
Methodologies: Multi-commodity-model of the fisheries sector based on Dey’s AsiaFish model
(uses QUAIDS model).
Data Sources: Consumption data from 2000 (National Statistics Office) and production data from
Bureau of Agricultural Research; population data used to derive national per capita consumption.
Some of the data needed adjusting.
Comments: This is the only study that disaggregates the impacts of fish trade across different
population groups and species.

Study type: Studies revealing the micro-nutrient value of fish (Roos et al 2007a, 2007b, 2007c,
2007d).
Methodologies: Scientific methods, some survey data and semi-structured interviews.
Data sources: Own surveys.
Comments: Useful for highlighting the potential nutrient contribution of fish to the poor, but at a
very small scale.

Study type: Studies disaggregating consumption of fish at the national level across different
income groups and different species of fish (Dey et al 2005, Garcia et al 2005, Bose and Dey
2007).
Methodologies: Multi-commodity model, three-stage budgeting network, quadratic almost ideal
demand system (QUAIDS) model, regression analysis, Duncan’s Multiple Range Test (DMRT).
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Data sources: Household income and expenditure surveys (HIES), World Fish Center data (Dey et
al) samples ranging from 5000 (Dey et al 2005) to 39,000 households (Garcia et al 2005).
Comments: Methodologies go the furthest in disaggregating impacts across different income
groups and fish species at a national scale. Dey et al (2005) also believe the data they use (from
Genetic Improvement of carp species in Asia) capture all species of fish and seasonal changes in
consumption. Garcia et al study (2005) is on demand elasticities for different fish species across
income groups.

Study type: Comparing the productivity, costs, and benefits across various types of cultivation
and various intensities of production (Pionsumbun et al 2005).
Methodology: Using descriptive statistics.
Data source: Variety of Data collected in 1998–2001 by the Department of Fisheries (DOF),
Thailand and the WorldFish Center.
Comments: Does not follow through and look at implications for poverty or food security.

Study type: Studies of the economic effects of fisheries/shrimp (Stanley 2003 and Farias Costa
and Sampaio 2004 at national levels, Dyck and Sumaila 2010 at the global level).
Methodologies: Mixed quantitative methods (Stanley 2003) input-output matrix used to
calculate indirect and induced jobs (Farias Costa and Sampaio), input-output methodology used
by (Dyck and Sumaila 2010).
Data sources: Variety. Stanley et al (2003) mainly based on national household survey, Farias
Costa and Sampaio include combination including their own data collected from 20 small,
medium and large farms shrimp farms to find direct impacts and census data and Ministry of
Agriculture to extrapolate them. Dyck and Sumaila (2010) use Global Trade Analysis Project at
Purdue University.
Comments: Stanley’s methodology is described by Stevenson and Irz (2009) as a ‘qualitative
approach on a country specific basis’ and is seen as the best option for appraising aquaculture’s
contribution to a regional economy.
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Study type: Studies modeling likely fish/mollusc availability in the future and implications of this
(Bell et al 2009, Cooley et al 2012).
Methodologies: Comparing current consumption levels to population growth data.
Data sources: Bell uses HIES surveys, Cooley et al use combination of FAO FISHSTAT, + World
Bank, CIA World Fact Book, IMF data sets + FAO food balance sheets for protein availability and
seafood consumption data.
Comments: Modelled impacts are not disaggregated across different income groups.

Study type: Proposal of comprehensive methodology for answering many of the pertinent
questions on aquaculture, but not small-scale fisheries (Hishamunda et al 2009).
Methodologies: Multiplier method, developing indicators to demonstrate aquaculture’s
contribution to a range of food security and poverty-related goals. This includes, for example,
using an ‘aquaculture employment multiplier’, comprising of data on jobs created and labour
income (assuming that jobs created for people with low education, and for women, will have
greater impacts on food security), and this is used as the key contributor of aquaculture to both
food access and poverty alleviation. Meanwhile contributions to short-term food security are
done by looking at a) the extent to which aquaculture supply correlated to overall food supply,
and b) whether or not they model that overall food supply would become more volatile in the
absence of aquaculture
Data sources: Data from small number of farms (1-3) can be used as the basis of calculations on
aquaculture’s contributions to a number of indicators.
Comments: Authors explain the likelihood that required data will be accessible, and propose
alternative methodologies in the case that it is not. The methodology is flexible enough to be
used even when there are data gaps, although this may bring risks. For example, using data from
small number of farms may be risky, as authors acknowledge that employment creation on farms
varies significantly depending on the technology use. Moreover, this methodology is naturally
more appropriate for formal sectors for which aquaculture farms may be more homogenous, and
where data is more likely to be available than for informal, small-scale fisheries. Certain
indicators are used to demonstrate contributions to a number of objectives. Using broad
indicators to measure contributions to different objectives could risk excessive conflation of
them (for example, conflating employment generation with poverty and food security).
Assumptions are made that could lead to overestimations of the sector’s contributions. For
example, foreign exchange earnings are used to indicate the indirect contributions of the sector
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to food security based on the assumption that all foreign exchange earnings will be spent on
food. Meanwhile, other assumptions may be challenged and may not always be accurate (e.g.
increasing a female labour force may increase burden on them, divert them from other activities
contributing to food security). Not only that, as with most papers, the focus is on protein but not
micro-nutrients. Finally, perhaps a more significant problem is that the methodology only seems
to be set up to count positive changes from aquaculture, but not possible negative impacts that
could occur, for example, through producers getting undercut by imports, land-use changes, jobs
displaced or the cost of government support for industry development.

Study type: Studies demonstrating the extent of tradeoffs in prioritizing different objectives in
aquaculture (El Gayar and Leung 2001, Martinez-Cordero and Leung 2004)
Methodologies: Multi-criteria decision making model.
Data sources: From aquaculture production systems.
Comments: Usefulness of the tool limited by limits of government’s ability to manage
aquaculture to that degree.

Study type: Regional study giving overview of production levels, consumption levels of fisheries
(Hortle 2007).
Methodology: Descriptive statistics.
Data source: From over 20 different surveys.
Comments: Author notes a number of problems with data sources, the unknown accuracy of
consumption data, underreporting of artisanal fisheries and informal trade.
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Knowledge gaps
The impacts of pro-aquaculture interventions on consumers and non-beneficiary producers (who
in theory should benefit from greater fish availability) are rarely considered. Similarly the impacts
on other producers who could suffer from lower prices (as suggested by Stevenson and Irz
(2009)) are not considered. The study by Dey et al (2006, 2010) from Malawi is the only study
that looks at an aquaculture project’s possible welfare effects on the rest of the economy.

Data Requirements
•

Data must capture all types of fish species, and ideally, differentiate between them.

•

Data should capture unofficial imports from neighbouring countries.

•

It should show how access to and consumption of fish is distributed across different
income groups in society.

•

Ideally, data should capture seasonal changes in consumption that may be different. This
might not be possible with available HIES.

•

It should go beyond contributions of fish to protein supply and look at contributions to
micro-nutrients, as this is where the impacts of fish are likely to be more significant.

Problems with existing data
•

Data does not always capture the small species of fish that are consumed mostly by the
poor, as well as other aquatic animals.

•

Data does not record the informal trade and markets that may be most relevant for the
poor.

•

Most calculations usually made are for protein, rather than other micro-nutrients.

•

Lack of surveys capturing consumption throughout the year.
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Existing methodologies
Benefits derived from fish income
Aiga et al (2009), Bivariate and multivariate analyses based on cross-sectional survey of a small
sample (66 children). The focus is on the nutritional statuses of children in fishing and non-fishing
families using anthropometric measurements. They look at background variables that impact on
nutrition (for example, cleanliness, breast-feeding practices.
Allison (2011) use FAO 1976-2007 data on relationship between export trade and national fish
protein supply (not micro-nutrients). He does not conduct statistical tests. This is enough for
providing a counter for the claim that fish trade reduces the supply of fish available in developing
countries, but does not provide disaggregated analysis, or reveal the role of fish in poverty
reduction or food security.
Bell et al (2009) use HIES data for fisheries’ contribution to protein supply at national level.
Béné et al (2003) using own data: Small scale, qualitative, producer focused.
Béné et al (2009) use data collected from 43 fishing camps, using surveys, focus group
discussions, and interviews. This includes records of peoples’ incomes and expenditures in the
previous year, and the authors then use statistical tests (an analysis of variance and pairwise
multiple comparison, Kruskal-Wallis) to test correlations on the role of fisheries particularly
regarding income generation.
Béné et al (2010) use data from FISHSTAT and a number conduct a number of statistical tests to
assess claims on whether or not trade in fish increases or reduces fish supply in developing
countries. They regress 4 development indicators against 5 fish trade indicators in combination
with 15 additional sets of cross-sectional macro-economic indicators.

Gap – lack of disaggregation
Bose and Dey use HIES data from Bangladesh covering 7440 hh’s to examine inequalities of
consumption of different types of foodstuff, including different fish species. They use the Cost of
Basic Needs measure of food and non-food poverty to estimate objective poverty, the difference
between actual consumption and recommended levels of items to estimate subjective poverty,
and then pseudo-Gini ratios to compare consumption of different food items. Large-scale,
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consumer focused, disaggregated across income. It´s on expenditure rather than nutritional
outcomes. I.e. assume that expenditure on those types of fish does lead to nutritional outcomes.
Bouis (2000) uses 4 survey rounds between 1996 and 1999 covering 110 hh’s that adopted
aquaculture technology, 110 deemed likely to access it, and 110 that were NGO members in
villages where the technology had not been adopted, and 110 in villages where the NGO was not
present, to assess the impact of aquaculture projects on income and own-consumption.
Dey et al use data from a microlevel database of 5,931 hh’s from the World Fish Centre’s
‘Genetic improvement in carp production’ project, using indicators on different species of fish
protein as % of overall protein consumption, expenditure on fish protein as % of overall
expenditure, and of expenditure on food, and of animal proteins by each quintile. Importantly,
this dataset surveyed the same people on a monthly (on average) basis for a year in order to
take into account the seasonality of consumption habits. Moreover, the authors believe that
this survey data captures consumption of small and indigenous fish often missed by national
statistics, as well as informal fish imports. It also disaggregates by different fish species, urban
and rural, and in some countries, producers and non-producers. They first use regression analysis
to show the impact of freshwater fish production on per capita consumption, and then do a
pairwise comparison using Duncan’s Multiple Range Test (DMRT) to show differences in
average per capita fish consumption between income quintiles. With the exception of Bose and
Dey (2007), this is the only attempt to seriously disaggregate across income groups and fish
species.
Dey et al (2006, 2010) use data from a survey of 30 participants in pro-aquaculture interventions
and a ‘control’ group of 30. They used econometric and parametric tests to test the impact of the
project on adopters. This is also the only study that calculates the impacts of a pro-aquaculture
project on non-participant consumers, and it does this using a multi-commodity model to
estimate the likely lower prices from greater aquaculture productivity.
Hishamunda et al (2009) – Calculate contribution to food availability using protein supply based
on data of quantity of protein produced, and the quality of it. Meanwhile indirect contributions
are done via the net foreign exchange brought in by the sector, which is assumed to be spent on
food, thereby contributing to food security. Food access is calculated by looking at aquaculture’s
contributions to labour income and employment (which is deemed to be a greater contributor if
more employees are low-skilled, and if they are women, (who are assumed to be more dedicated
to hh food security). Meanwhile contributions to short-term food security are done by looking at
a) the extent to which aquaculture supply correlated to overall food supply, and b) whether or
not they model that overall food supply would become more volatile in the absence of
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aquaculture. Gap – Only looks at protein (not micro-nutrients) and does not look at
disaggregated impacts.
Jahan et al (2010) use data from 225 farmers from the 2001-5 Development of Sustainable
Aquaculture Project (DSAP) to calculate the impact of aquaculture projects on fish consumption
(using a before/after, with/without trial), calculated in terms of annual per capita fish. They also
make calculations for the consumption of other foodstuffs, and record the types of fish that are
consumed.

Employment and multipliers
Hishamunda et al 2009 – Use an ‘aquaculture employment multiplier’ for impact on
employment. It should be noted that this multiplier is then the main mechanism for assessing
aquaculture’s contribution to both food access and poverty alleviation. Data on the total
employment generated by aquaculture in a given time period is available from detailed
employment statistics or comprehensive farm surveys. If this is unavailable, they suggest using
the scale of commercial aquaculture to estimate its contribution to employment. This would
require knowing the output of commercial aquaculture, and the average labour-output ratio. In
their examples, they often use data from just two or three examples of commercial farms to
calculate impacts of aquaculture on GDP, employment, and labour income, suggesting that this
data might not be hard to come by. These estimations also form the bedrock of calculations to
calculate impacts on labour income. However these can vary across commercial farms, therefore
detailed information regarding commercial aquaculture sectors in each country is required.
Hishamunda et al’s methodology suggests that contributions to employment and labour income
can be achieved if reliable data on a tiny sample of representative farms can be collected, but
there may be a danger of over-estimating the homogeneity of the farms (they acknowledge that
demand for labour on farms varies massively according to the technology being used), plus this
may mean missing out the informal smaller-scale fisheries where the poorest people are
employed, and for which data may be more heterogenous and less accessible.
Bouis 2000 using 4 survey rounds – small scale, producer focused.
Hori et al (2006) use T-tests and Anova on data from 104 of 183 households and 105 of 140
households in Svay Ear and Srey Rangit to assess the extent to which small scale fisheries are for
self-consumption or cash-based.
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Irz et al (2007) undertake a Gini decomposition exercise to disaggregate the extent to which
aquaculture is pro-poor at the production end. In this, impacts on reduced inequality depend on
three factors: the relative importance of the income source from aquaculture in overall inceom,
the distribution of aquaculture income among all hh’s, and the correlation between aquaculture
income and total income across hh’s. If the correlation is low, it suggests that those hh’s deriving
a large share of their income from aquaculture are not from the richer groups. They use data
from 148 hh’s randomly selected from five communities in the Philippines.
Jahan (2010) shows income increase in project intervention via a before-after with-without trial.
Employment effects are captured via showing increase in man-days/ha in intervention farms
compared to before the project, and a control. Labour productivity is found by dividing total
production by total labour.

Tax revenues
Dey et al used multi-commodity model to estimate contribution of aquaculture development’s
contribution to GDP using data from small survey.
Hishamunda et al (2009) suggest tax contributions can be estimated by using the sector’s value
added or revenues and combining that with what is known about the nation’s tax regime. To
calculate contributions to foreign exchange, data on the value of export revenues and imported
inputs will be necessary. Calculating the productivity of the sector requires the quantities and
prices of aquaculture’s outputs and inputs over time.

Own or existing data
Predominantly use own data: ADB 2005, Bouis 2000, Dey et al 2006, 2010, Gupta et al 1999,
Jahan et al 2010, Thompson et al 2005 Béné et al 2003, Irz et al Aiga et al 2009 Abila and Jansen
1997, Geheb et al 2008 Roos et al 2007a, 2007b, 2007c, 2007c, 2007d
This group is comprised of a) small-scale studies focusing on producers, and b) Roos et al’s smallscale studies focusing on nutritional value of small fish.

Predominantly existing data: Kurien 2004, Béné et al 2010, Allison 2011 Rodriguez et al 2005 Dey
et al 2005, Garcia et al 2005, Bose and Dey 2007 Pionsumbun et al 2005 Stanley 2003 Hortle

Page | 14

2007 El Gayar and Leung 2001, Martinez-Cordero and Leung 2004 Bell et al 2009, Cooley et al
2012 Dyck and Sumaila 2010
This group is comprised of a) Macro studies looking at the impacts of trade on food security, b)
macro studies looking at consumer expenditure and habits, c) regional studies of economic
effects of fisheries and/or issues relating to productivity.

Mix data (own and exsting data): Farias Costa and Sampaio 2004, Hishamunda et al 2009 (they
suggest this)
This group is comprised of those that collect (or advocate collecting) data on a small number of
aquaculture farms, and then use existing data to extrapolate outwards, with a particular focus on
jobs created, productivity, etc.
Therefore, whether or not researchers collect their own data depends on the scale they are
looking at – those looking at small-scale collected their own data, those looking at a larger scale
use existing data. To some degree, this leads studies of fish producers to collect their own data,
presumably because producers are quite a small group of people, while studies on fish
consumers use larger, existing datasets. There are however some clear exceptions such as the
studies by Roos et al.

Page | 15

References
Abila, R.O., and Jansen, E.G. (1997) From local to global markets: The Fish exporting and fishmeal
industries of Lake Victoria – Structures, strategies and socio-economic impacts in Kenya,
IUCN, available at http://cmsdata.iucn.org/downloads/blue_series_no_2.pdf [last checked
08/08/2012]
Aiga, H., Sadatoshi Matsuoka, S., Kuroiwa, C. Yamamoto, S. (2009) Malnutrition among children
in rural Malawian fish-farming households Royal Society of Tropical Medicine and Hygiene
(103) pp. 827—833
Allison, E.H., Perry, A.L., Badjeck, M.C., Adger, W.N., Brown, K., Conway, D., Halls, A.S., Pilling,
G.M., Reynolds, J.D., Andrew, N.L., Dulvy, N.K. (2009), ‘Vulnerability of national economies
to the impacts of climate change on fisheries’, in Fish and Fisheries, 10(2), pp. 173-196.
Allison, E.H. (2011) Aquaculture, fisheries, poverty and food security, WorldFish Centre Working
Paper 2011-65, available at
http://www.worldfishcenter.org/resource_centre/WF_2971.pdf [last checked 08/08/2012]
Asian Development Bank, (2005) An evaluation of small-scale freshwater rural aquaculture
development for poverty reduction available at
http://www.adb.org/sites/default/files/pub/2005/Fresh-Water.pdf [last checked
08/08/2012]
Bell, J., Kronen, M., Vunisea, A., Nash, W., Keeble, G., Demmke, A., Pontifex, S., Andrefouet, S.,
(2009) ‘Planning the use of fish for food security in the Pacific Bell’ Marine Policy, 33, pp.
64-76.
Béné, C., Neiland, A., Jolley, T. Ovie, S. Sule, O. Ladu, B. Mindjimba, K. Belal, E. Tiotsop, F. Baba,
M. Dara, L. Zakara, A. and Quensiere J. (2003) Inland fisheries, poverty, and rural
livelihoods in the Lake Chad Basin, Journal of Asian and African Studies 38 (1) pp. 17-51
Béné, C., Steel, E., Kambala, B., Gordon, A. (2009) Fish as the ‘‘bank in the water”– Evidence from
chronic-poor communities in Congo, Food Policy pp. 108-118
Béné, C., Lawton, R., Allison, E.H. (2010) “Trade Matters in the Fight Against Poverty”: Narratives,
Perceptions, and (Lack of) Evidence in the Case of Fish Trade in Africa, World Development,
38(7) pp. 933-954

Page | 16

Bose, M. L., Dey, M. M. (2007). Food and nutritional security in Bangladesh: going beyond
carbohydrate counts in Agriculture Economics Research Review, 20, 203 - 225.
Bouis, H.E., (2000) Commercial vegetable and polyculture fish production in Bangladesh: Their
impacts on household income and dietary quality, Food and Nutrition, 21 (4)
Brummett, R. and Williams, M. (2009) ‘The evolution of aquaculture in African rural and
economic development’, Ecological Economics, 33, pp. 193–203
Cai, J., Leung, P. and Hishamunda (2009). Commercial aquaculture and economic growth, poverty
alleviation and food security: assessment framework. FAO Fisheries and Aquaculture
Technical Paper. No. 512, Rome: Food and Agriculture Organization, 69 p. available at
http://www.fao.org/docrep/012/i0950e/i0950e00.pdf [last checked 08/08/2012]
Cooley, S.R. Lucey, N., Kite-Powell, H., Doney, S.C. (2012) Nutrition and income from molluscs
today imply vulnerability, to ocean acidification tomorrow, Fish and Fisheries, 13 p182-5
Cunningham, L. (2005) ‘Assessing the contribution of aquaculture to food security: a survey of
methodologies’, FAO Fisheries Circular No. 1010.
Delgado, C.L., Wada, N., Rosegrant, M.W., Meijer, S., Ahmed, M. (2003), ‘Outlook for Fish to
2020: Meeting Global Demand’, International Food Policy Research Institute and WorldFish
Center.
Dey, M.M. and Ahmed, M. (2005) ‘Aquaculture – Food and Livelihoods for the Poor in Asia: A
Brief Overview of the Issues’, Aquaculture Economics & Management, 9(1-2), pp. 1-10.
Dey, M.M., Rab, M.A., Paraguas, F.J., Piumsombun, S., Bhatta, R., Alam, F., Ahmed, M. (2005)
‘Fish Consumption and Food Security: A Disaggregated Analysis by Types of Fish and
Classes of Consumers in Selected Asian Countries’, Aquaculture Economics &
Management, 9(1-2), pp. 89-111
Dey MM, Kambewa M, Prein D, Jamu FJ, Paraguas E, Pemsl E, Briones M (2006) Impact of
development and dissemination of integrated aquaculture—agriculture (IAA) technologies
in Malawi. NAGA WorldFish Centre Quarterly 29(1 & 2):28–35
Dey, M. M., Paraguas, F. J., Kambewa, P., Pemsl, D. E. (2010). The impact of integrated
aquaculture-agriculture on small-scale farms in Southern Malawi. Agriculture Economics,
41(1), 67 – 79.
Dyck, A.J., Sumaila, U.R. (2010) Economic impact of ocean fish populations in the global fishery,
Journal of Bioeconomics (12), pp. 227–243.

Page | 17

El-Gayar, O.F., Leung, P. (2002) A multiple criteria decision-making framework for regional
aquaculture development, European Journal of Operational Research (133), pp. 462-482
Farias Costa, E. Sampaio, Y. (2004), Direct and indirect job generation in the farmed shrimp
production chain, Aquaculture Economics and Management 8 (4-3)
FAO (2005) ‘Increasing the contribution of small-scale fisheries to poverty alleviation and food
security’, FAO Technical Guidelines for Responsible Fisheries. No. 10. Rome, FAO, 79.
FAO (2008) State of the World´s Fisheries and Aquaculture, available at
http://www.fao.org/docrep/011/i0250e/i0250e00.htm [last checked 08/08/2012]
FAO (2009) ‘Global Conference on Aquaculture 2010: Farming the Waters for Food and People’,
FAO Aquaculture Newsletter, 43.
FAO (2010) State of the World´s Fisheries and Aquaculture, available at
http://www.fao.org/docrep/013/i1820e/i1820e.pdf [last checked 08/08/2012]
FAO (2012) State of the World´s Fisheries and Aquaculture, available at
http://www.fao.org/docrep/016/i2727e/i2727e00.htm [last checked 08/08/2012]
Finegold, C. (2005) The importance of fisheries and aquaculture to development, available at
http://www.worldfishcenter.org/resource_centre/WF_2546.pdf [last checked 08/08/2012]
Garaway, C.J. (2005) Fish, fishing and the rural poor: a case study of the household importance of
small scale fisheries in the Lao PDR. Aquatic Resources, Culture and Development , 1 (2) pp.
131-144 (Only abstract available at http://discovery.ucl.ac.uk/12281/) [last checked
08/08/2012]
Garcia, Y.T., Dey, M.M., Navarez, S.M. (2005) ‘Demand for Fish in the Philippines: A
Disaggregated Analysis’, Aquaculture Economics & Management 9(1-2), pp. 141-168
Geheb, K., Kalloch, S., Medard, M., Nyapendi, A.-T., Lwenya, C., & Kyangwa, M. (2007). Nile Perch
and the hungry of Lake Victoria: gender, status and food in an East African fishery. Food
Policy (33)
Gomna, A., Rana, K. (2007). Inter-household and intra-household patterns of fish and meat
consumption in fishing communities in two states in Nigeria. British Journal of Nutrition,
97(1), 145 - 152.
Gupta, M., Mazid, M.A, Islam, M.S., Rahman, M., Hussian, M.G. (1999) ‘Integration of
Aquaculture into the Farming Systems of the Floodprone Ecosystems of Bangladesh: An

Page | 18

Evaluation of Adoption and Impact’, International Center for Living Aquatic Resources
Management, USAID.
Hanich, Q. and Tsamenyi, M. (2009) ‘Managing fisheries and corruption in the Pacific Islands
region’, Marine Policy 33, pp. 386-392.
Heck, S., Bene, C., Reyes-Gaskin, R. (2007) ‘Investing in African fisheries: building links to the
Millennium Development Goals’, Fish and Fisheries (8), pp. 211-226.
Hishamunda, N., Jolly, C.M., Engle, C.R. (1998) Food Policy, 23 (2) pp. 143–154
Hishamunda, N., Bueno, P.B., Ridler, N. Yap, W.G. (2009) Analysis of aquaculture development in
Southeast Asia, FAO Technical paper 509, available at
http://www.fao.org/docrep/012/i0950e/i0950e00.pdf [last checked 08/08/2012]
Horemans, B., Kebe, M. (2006) Enhancing the economic contributions of fisheries to West and
Central African nations, IIFET 2006 Portsmouth Proceedings available at
ftp://ftp.fao.org/fi/document/sflp/SFLP_publications/English/IIFET2006_enhancing_contri
bution.pdf [last checked 08/08/2012]
Hori M, Ishikawa S, Heng P, Thay S, Ly V, Nao T, Kurokura H (2006) Role of small-scale fishing in
Kompong Thom Province, Cambodia. Fish Science 72 (4), pp. 846–854
Hortle, K.G. (2007) Consumption and the yield of fish and other aquatic animals from the Lower
Mekong Basin. MRC Technical Paper No. 16, Mekong River Commission, Vientiane.
available at http://www.mrcmekong.org/assets/Publications/technical/tech-No16consumption-n-yield-of-fish.pdf [last checked 08/08/2012]
Irz, X., Stevenson, J.R., Tanoy, A., Villarante, P., Morissens, P. (2005) ‘A Case Study of Five Coastal
Communities in the Philippines, DFID Aquaculture and Poverty Working Paper 4.
Jahan, K. M., Ahmed,M., Belton, B. (2010). ‘The impacts of aquaculture development on food
security: lessons from Bangladesh’ Aquaculture Research 41, pp. 481-495
Katiha, P.K., Jena, J.K. , Pillai, N.G.K., Chakraborty, C., Dey, M.M. (2005) ‘Inland aquaculture in
India: Past trend, present status and future prospects, Aquaculture Economics &
Management 9(1-2), pp. 237-264.
Kawarazuka, N., and C. Béné (2010) Linking small-scale fisheries and aquaculture to household
nutritional security: an overview. Food Security (2) 343-357.

Page | 19

Kent, G. (2003) ‘Fish Trade, Food Security, and the Human Right to Adequate Food’, University of
Hawaii Draft, available at http://www.fao.org/docrep/006/Y4961E/y4961e06.htm [last
checked 08/08/2012]
Kurien, J. (2004) Responsible fish trade and food security: Towards understanding the
relationship between international fish trade and food security, Rome, available at
http://www.tradefoodfish.org/images/iitfpfs2.PDF [last checked 08/08/2012]
Li, L. and Huang, J. (2005) ‘China’s accession to the WTO and its implications for the fishery and
aquaculture sector’, Aquaculture Economics & Management 9(1-2), pp. 195-215.
Liu, Y. and Sumulia, U.R. (2007) ‘Can farmed salmon production keep growing?’, Marine Policy
32, pp. 497-501.
Martinez-Cordero, F. J. and Leung, P. S. (2004) Multi-criteria decision making (MCDM) model for
regional sustainable shrimp farming development in northwest Mexico. Aquaculture
Economics and Management, 8 (3/4), 175-188.
Neiland, A.E., Soley, N., Baron Varley, J., Whitmarsh, D.J. (2001) ‘Shrimp aquaculture: economic
perspectives for policy development’, Marine Policy (25), pp. 265-279.
Neiland, A.E. (2006) Contribution of fish trade to development, livelihoods and food security in
West Africa: Key issues for future policy debate, Sustainable Fisheries Livelihoods
Programme, DFID, available at
ftp://ftp.fao.org/fi/document/sflp/SFLP_publications/English/fish_trade.pdf [last checked
08/08/2012]
Piumsombun, S., Rab, M.A., Dey, M.M., Srichantuk, N. (2005) ‘The farming practices and
economics of aquaculture in Thailand, Aquaculture Economics & Management 9(1-2), pp.
265-287.
Rodriguez, U.P.E., Garcia, Y.T., Navarez, S.M. (2005) ‘The effects of export prices on the demand
and supply of fish in the Philippines, Aquaculture Economics & Management 9(1-2), pp.
169-194.
Roos, N., Islam, Md. M., Thilsted, S. H. (2003). Small indigenous fish species in Bangladesh:
contribution to vitamin A, calcium and iron intakes. Journal of Nutrition, 133
Roos N, Wahab MA, Chamnan C, Thilsted SH (2007a) The role of fish in food-based strategies to
combat vitamin A and mineral deficiencies in developing countries. Journal of Nutrition
137:1106–1109

Page | 20

Roos, N., Wahab, M. A., Hossain, M. A. R., Thilsted, S. H. (2007b). Linking human nutrition and
fisheries: incorporating micronutrient-dense, small indigenous fish species in carp
polyculture production in Bangladesh. Food and Nutrition Bulletin, 28(2), 281 – 29 (Only
abstract was accessible)
Roos, N., Chamnan, C., Loeung, D. Jakobsen, J. Thilsted, S.H. (2007c) Freshwater fish as a dietary
source of vitamin A in Cambodia Food Chemistry 103 pp. 1104–1111
Roos, N., Thorseng, H., Chamnan, C., Larsen, T., Gondolf, U., Bukhave, K., Thilsted, S. H. (2007d).
Iron content in common Cambodian fish species: Perspectives for dietary iron intake in
poor, rural households. Food Chemistry 104(3), 1226 - 1235.
Sheriff, N., Little, D.C., Tantikamton, K. (2008) ‘Aquaculture and the poor—Is the culture of highvalue fish a viable livelihood option for the poor?’, Marine Policy 32, pp. 1094-1102.
Sowman, M. and Cardoso, P. (2010) ‘Small-scale fisheries and food security strategies in
countries in the Benguela Current Large Marine Ecosystem (BCLME) region: Angola,
Namibia and South Africa’, Marine Policy 34, pp. 1163-1170.
Srivinisan, U.T., Cheung, W.W.L., Watson, R., Sumaila, U.R. (2010) Food security implications of
global marine catch losses due to overfishing, Journal of Bioeconomics, (12) pp. 183-200
Stanley, D.L. (2003) The economic impact of mariculture on a small regional economy, World
Development 31(1)
Stevenson, J.R. and Irz, X. (2009) ‘Is aquaculture development an effective tool for poverty
alleviation? A review of theory and evidence’, Cah Agric 18(2-3), pp. 292-299.
Toufique, K.A. and Gregory, R. (2008) ‘Common waters and private lands: Distributional impacts
of floodplain aquaculture in Bangladesh’, Food Policy 33, pp. 587-594.

Page | 21

AFSPAN partners

www.afspan.eu

Page | 22

