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Methods

For each country, 25-35 representative stakeholders were

Results

Participant numbers in Round 1 ranged from 11 to 36 per country;

Context

Small pelagic fish produced from marine waters off the coast

of Central and West Africa and across the African Great Lakes invited to participate in the Delphi study. Prior to this, a list a total of 150 responses were received. A total of 115 responses

Region (AGLR) and their associated value chains, sustain of recommendations was identified based on a desk review, were received during Round 2. Mean average ratings assigned by

several million livelihoods (de Graaf and Garibaldi, 2014). regional consultation and qualitative and quantitative data participants in Round 2 were used to prioritise and rank the 23

These species are utilised for direct human consumption, to analysis. Questionnaires were completed by participants recommendations (Table 1). Mean ratings ranged from 4 to 9.76

produce fish meal and fish oil for use in animal feeds and in over two iterative assessment rounds (Figure 1). In Round 1 and the nine highest ranked recommendations received a mean

the formulation of value-added products. Small fish from we requested them to rate from 1 (low) to 10 (high) the average rating above 9 from the panel. The top four ranked

marine and inland waters constitute a valuable source of importance of each recommendation. In Round 2 we recommendations related to: conducting environmental audits of

protein and micronutrients that could make a significant requested them to agree with the median rating or propose existing fish meal plants; capacity-building for fish and livestock

contribution to alleviating malnutrition and food insecurity in
the AGLR, Central and West Africa (Isaacs, 2016; Hicks et al.,

2019). Owing to population growth and economic

an alternative. Patterns in ratings and strength of agreement farmers to enable greater use of alternative feeds; promoting

were assessed with Friedman’s test and Kendall’s coefficient
of concordance W (Friedman, 1937; Schmidt, 1997).

environmentally-sound and safe technologies for fish meal

production; assessing key fish stocks and monitoring associated

development in these regions, demand for small pelagic fish is harvest and post-harvest activities at a national level. Kendall’s

expected to rise over the coming years, putting increased coefficient of concordance W was 0.646 following Round 2 and

Table 1. Recommendations from a regional consultation, ranked according to

pressure on this finite resource. the mean average rating received from participants in Round 2.

this indicated that the strength of agreement amongst participants

Recommendation

Mean Rating Rank had increased to moderate to strong and that the degree of

Recommendation 13. Implement an environmental audit for existing fish
meal plants to check and monitor their capacity and level of enforcement 9.760 1
of national norms/standards.

confidence in this could be regarded as fair to high.

Recommendation 17. Assist and train local fish and livestock farmers so
that they can formulate and produce alternative and efficient feeds. 9.756 2

Aim

Considering the context, the purpose of this Delphi study was

Recommendation 12. Promote environmentally friendly and healthy / safe
(for workers) fish meal production technologies. 9.708 3

Conclusions

Building on outcomes of a regional consultation across 8 countries
in the AGLR, Central and West Africa, broad-based consensus was
achieved in prioritizing key options to enhance decision making
and to guide future research on the utilization of small pelagic fish
species. Actions across value chains were ranked highly indicating
that there are multiple opportunities within food systems to
safeguard and promote the rational and healthy utilization of small
pelagic fish in these regions. Prior to implementing any of the
options considered here it would be prudent to conduct further
assessments to evaluate prospects and pre-conditions for success
in particular settings. Safeguards may be required to ensure poor
and marginal groups, especially women and children, are not
negatively impacted by any of the options presented here. It is
anticipated that outcomes from this research could contribute to
11 more efficient, equitable, healthy and sustainable utilisation of the
extremely valuable, and often under appreciated, small pelagic fish

to capitalise on the knowledge and insights of people (termed

Recommendation 7. Ensure regular assessment of key-stocks of fish and
effective monitoring of harvest and post-harvest activities/operations of 9.621 4
the fisheries sector at a national level.

stakeholders here) with different vested interests in value
chains for small pelagic fish, and to assess the relative

Recommendation 15. Conduct research to assess the chemical properties
of all types of wastes from fish meal plants and their environmental and 9.590 5

importance they assigned to key options for policy health effects.

Recommendation 11. Prohibit fish meal factories from dumping toxic
wastes into the sea and inland waterbodies (e.g. lakes, rivers and 9564 6
wetlands).

recommendations and future research for development
investments. The effectiveness of the stakeholder Delphi

Recommendation 10. Make sure that fish meal factories are constructed far
away from towns and villages to avoid adverse impacts on residents. 2.097 7

process, in facilitating an equitable and fully representative

process and building consensus amongst diverse and

Recommendation 14. Promote the use of plant-based and/or insect-based
protein as feed alternatives in national aquaculture and livestock sectors. 9.052 8

geographically dispersed stakeholders is being evaluated.

Recommendation 18. Promote national research programs to identify
alternatives to fish-based feed and assess their feasibility, viability, 9.026 9
efficiency and profitability.

Recommendation 5. Assess and monitor fish (categorised by e.g. size,
species, source of production and means of processing/preservation) 2906 10
consumption, affordability and importance for food security and nutrition.

Study setting

The pressing need for planning and management strategies

Recommendation 22. Implement and effectively enforce the policies and
norms/standards specific to the fish-based feed industry. 8.842

Recommendation 8. Ensure regular assessment of key-stocks of fish and

concerning fish in food systems in Africa that ensure the

effective monitoring of harvest and post-harvest activities/operations of

stocks in marine and inland waters in Africa.

( . . . . . . the fisheries sector at a regional level (African Great Lakes Region or West 8.777 12
effective participation of small-scale fishers and fishworkers Africa coastal zone).
in decision-making and development processes that concern Recommendation 1. Promote better fish harvesting and post-harvesting
- e . . ’ . . . p methods to reduce by-catches being directed away from human
thelr |IV€S and IIVEIIhOOdS was hlghllghted In the recent "Pan- consumption and used instead for fish meal and fish-based animal feeds 8.728 13 Regi 1C | .
) ) ) ) roduction egional Consultation
African Workshop on Strengthening Organisational Structures P | questionnaires, to elicit _ _
. i . . Recommendation 2. Regulate and limit the number, capacity and research and bolicy options Regional Consultation
Of Non-State ACtOrS for SUStalnabIe Sma”_scale FISherIeS N production of fish meal factories based on the status of fish stocks and _ P yop ’ uestionnaires used in 8
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. . . , , , o _ _ Content analysis of Regional
process was conceived here (see Figure 1) to engage with Recommendation 16. Define and introduce minimum price controls for fish _

. . .. . that can be purchased by fish meal and fish-based animal feed producers, Consultation and key research _ _ _
representatlve stakeholders in 8 prlorlty countries selected to ensure more income for fishers and encourage fish availability for local 8.273 16 and policy options grouped \ Round 1 questionnaire with
for an FAO consultation across the AGLR (Malawi & Uganda) consumers and processors. under representative headings key options from Regional

) ) ’ Recommendation 19. Promote regional (African Great Lakes Region or Consultation used in 8
Central-West Africa (COﬂgO, Ghana & Sierra LEOHE) and West Africa coastal zone) research programs to identify alternatives to fish- 7.734 17 countries to elicit responses
. . . . based feed and assess their feasibility, viability, efficiency and profitability.
North-West Africa (Gambia, Mauritania & Senegal).* | o | | Round 1 data analysed, and
Recommendation 3. Authorize fish meal and fish-based animal feeds medians and inter-quartile
production only from fish species that are not consumed by the 7.677 18 . . _ _ _
local/national population. ranges summarised in Round 2 \ Round 2 questionnaire, with
uestionnaire
Recommendation 21. Promote the establishment of fish-based feed d summary of responses. f_rom
industry in Malawi to support the development of the national aquaculture 7 495 19 Round 1, used to elicit
sector. responses from participants
a . o Recom-mendation 4. Conduct research to assess the stoc.k of silver cyprinid Round 2 responses analysed
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