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Implementing Partners

Ministry of Marine Affairs and Fisheries (MMAF).

Beneficiaries

Small-scale feed manufacturers, inland fish farmers, fish

farmer associations and both the Directorate General of

Aquaculture and the Directorate of Fish Feed within the

MMAF.

Country Programming Framing Outputs

Output 2.1 (Government and farming communities adopt

innovative technologies introduced by FAO and scale up at

national level); Output 2.2. Government capacity in

sustainable marine and fisheries resources management

strengthened.

Commercially manufactured feeds are often utilized in

aquaculture systems without adequate consideration of

the economic or nutritional rationale behind their use,

or the feeding management practices used by farmers.

This can result both in feed wastage and the poor

economic performance of production systems. The major

factors that determine poor feed utilization and therefore

poor feed conversion ratios are the inappropriate

selection of feed type (pellet form), feed quality

(formulation and nutrient composition) and feeding

strategy. Among other factors, the quality of feeds is

influenced by (i) the quality and digestibility of feed

ingredients, (ii) the suitability of the formulation in terms

of delivering specified nutritional requirements to culture

species, (iii) the stability of the feed in water, (iv) feed

storage and handling and (v) whether the feed is extruded

or pelleted. Importantly, improvements in feed conversion

ratios lowers production costs and increases the income of

farmers. Therefore, the optimization of feed quality and

feeding practices is integral to the aquaculture sector.

In Indonesia, the Directorate of Fish Feed within the

Ministry of Marine Affairs and Fisheries (MMAF) is the

responsible government agency for regulating the

aquafeed production sector. In 2013, the National

Aquafeed Network was created to monitor and assist in

the development of the sector, while more recently, a

national programme known as either the Gerakan Pakan

Mandiri (GERPARI) or the Aquafeed Self-Sufficiency

Movement was initiated. The programme focuses on

supplying low-cost aquafeed that is manufactured using

locally available ingredients to the inland aquaculture

production sector. The broader aim of the programmes

is to reduce small-scale farmers’ dependency on imported

ingredients and/or expensive, commercially manufactured

aquafeed. Additionally, the programme aims to reduce

the feed costs of farmers by assisting entrepreneurs and

farmer associations to establish small-scale feed

manufacturing plants. Importantly, these production

systems are designed to manufacture aquafeed using

low-cost, locally available ingredients. Ultimately, the goal

is to support self-sufficiency along the aquafeed supply

chain. Prior to the project, the programme was

operational in four regions: Zone I (Sumatera), Zone II

(Kalimantan), Zone III (Java and Sulawesi) and Zone IV

(Nusa Tenggara, Bali, Maluku and Papua). In total,

192 small-scale feed manufacturing plants had been

established.
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BACKGROUND

In 2014, Indonesia produced 3.64 million tonnes of

aquaculture products, making it the second largest

aquaculture producer in the world. Of this production,

2.86 million tonnes, equivalent to 67 percent of total

aquaculture production and 94 percent of total fish

production, was accounted for by freshwater culture. The

general trend towards global production intensification

indicates that the demand for aquafeed will continue to

rise in the coming years. Indeed, between 2008 and 2015,

aquafeed demand increased by 70 percent in Indonesia.

However, commercially manufactured aquafeed is

estimated at 1.1 million tonnes per year and relies heavily

on imported feed ingredients according to the Indonesian

Feed Mill Association (GPMT). More specifically,

89 percent and 65 percent of feed ingredients for shrimp

and fish aquafeed production, respectively, are being

imported.

Although the aquaculture production sector in Indonesia is

dominated by small-scale farmers, aquaculture practices

are generally driven by basic economic criteria, such as

income generation, productivity and production. However,

production is still largely governed by the balance between

the availability and affordability of production inputs. This

is certainly the case for aquafeed, which typically accounts

for 50–70 percent of the costs for aquaculture production.
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The project was designed to address technical issues

related to improving the production efficiency of locally

produced aquafeed. Specifically, it aimed to improve the

supply, cost and quality of feed ingredients; enhance

technical capacity in feed formulation; improve feed

manufacturing practices; and optimize on-farm feed

management practices.

IMPACT

The project aimed to enhance Indonesia’s self-sufficiency

in the local manufacture of aquafeeds. It was envisioned

that this would be supported through the increased

availability and utilization of cost-effective quality feeds for

Pangasius catfish farming that could be produced through

the small-scale aquafeed manufacturing sector. This

approach was expected to improve culture efficiencies and

therefore contribute to higher economic returns for

farmers in Indonesia.

ACHIEVEMENT OF RESULTS

Output 1: Baseline information collected and analysed on

feed ingredient supply and availability, the identification of

novel feed ingredients for use in aquafeed and key factors

influencing their availability and costs, and nutritional

requirements of commonly cultured species in Indonesia

The baseline survey report served as a compilation of

relevant information on the supply and availability of feed

ingredients, the current status of the feed industry in the

South Sumatera province, local feed manufacturing

practices and local on-farm management practices. Based

on a review of the availability, quality, cost and

distribution of feed ingredients in Indonesia, the high

potential of Palm Kernel Meal (PKM) as an aquafeed

ingredient was identified. Additionally, low-value/trash

fish, which are poorly processed by feed manufacturers,

resulting in a loss of nutritional value, were also

identified as an ingredient with greater potential in

feed formulations. Importantly, low-cost processing

technologies were identified to improve the nutritional

quality of PKM and low-value/trash fish. A database of

locally available feed ingredients, as well as their

nutritional composition, was included in the baseline

survey report.

The nutritional requirements and feed formulations for

different life stages (fry, fingerlings and on-grower) of

commonly cultured freshwater species were reviewed.

Subsequently, the formulations being used by farmer

associations were assessed in terms of their cost and

production, and the proximate composition (protein, lipid,

fibre, ash and moisture) of the feeds were analysed. The

existing feeds were determined to be low in protein and

high in moisture, suggesting that they did not satisfy the

nutritional requirements of the cultured Pangasius

species.

The processing technologies identified to improve the

nutritional value and storage life of feed ingredients

included (i) the introduction of an enzyme hydrolysis

process to improve the digestibility of dietary components

found in PKM and (ii) the utilization of solar dryers and

fish silage processes to better preserve the nutritional

profile of low-value/trash fish. These methods were

operationalized through the provision of training and

materials, which allowed for the construction of solar

dryers, the production of fish silage using commonly

available organic acids and the setup of simple enzyme

processing systems. The proximate composition of the

processed materials was then determined for

incorporation into feed formulations (completed under

Output 3). The technical viability of these processing

techniques was established during the feed trial (carried

out under Output 3), whereby small-scale manufacturers

successfully processed feed ingredients. The economic

viability of these processing techniques is reflected in both

the economic efficiency of the new feeds and the fact that

the technology required is cheap to install. Therefore, it

was anticipated that these processing technologies would

be more widely adopted beyond the project.
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Output 2: Improved feed formulations for catfish and

other key inland fish species with locally available

ingredients and quality of feeds produced by small-scale

feed manufacturers

Overall, the project successfully developed training

materials on best management practices and machinery

maintenance. Training sessions were subsequently

delivered to target beneficiaries. Initially, the existing

manufacturing processes used by farmers and small- to

medium-scale aquafeed manufacturers were reviewed. A

manual on feed formulation was then developed by FAO

and the MMAF to assist farmers with feed manufacturing.

Training was delivered to extension workers, staff from

the implementing unit of the Directorate General of

Aquaculture (DGA) and small-scale fish manufacturers on

28 January–1 February 2019. The major results of the

training included (i) small-scale feed manufacturers and

fish farmers enhancing their knowledge of feed

manufacturing practices, as well as their abilities to

produce higher quality aquafeeds, (ii) the provision of

basic training on the nutritional requirements of fish, the

use of locally available feed ingredients, the formulation

of simple, cost-effective aquafeeds that satisfy the

nutritional requirements of culture species (Pangasius

catfish), (iii) the provision of training and guidance

on improving on-farm feed management practices, and

(iv) the provision of guidance on how to prepare raw fish

products (through solar drying and fish silage systems)

and PKM for incorporation into aquafeeds.

Six farmer groups/small-scale feed manufacturers from

the Banyuasin district and Palembang were supported in

the application of good feed manufacturing practices to

produce knowledge-based feed formulations. The

activities of feed manufacturers were monitored and

guided by the national aquaculture consultant, ensuring

conformity with the technical advice provided under the

project. This ultimately facilitated the trial of improved

feed formulations (carried out under Output 3).
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Output 3: Optimization of on-farm feed management

strategies and successful trial of high quality and

cost-effective feed formulations for on-grower feeds for

Pangasionodon hypophthalmus

An on-farm feeding trial was organized during

March–October 2019 at six ponds, which were managed

by six separate small-scale feed manufacturing groups.

Compared with the farmers’ existing feeds, the new

FAO-designed feed resulted in significant improvements

in both feed conversion efficiencies and fish growth,

ultimately reducing fish production costs. Initially, a survey

that addressed on-farm feed management practices was

developed for farmers. The development of better

management practices was addressed through training

both prior to and during the feeding trial period., while

technical guidelines were prepared for feed formulation

and its management. Based on the information developed

under Output 1, 11 alternative feed formulations based

on locally available ingredients were created, which were

expected to serve as a reference for small-scale feed

manufacturers. The formulations covered both Grade 1

(protein content of 25 percent) and Grade 2 (protein

content of 20 percent) feeds.

Output 4: Development and promotion of appropriate

institutional, policy and regulatory frameworks for

aquafeed (including feed additives and quality standards)

manufacturing, quality control and management and

strategy to improve supply of locally available feed

ingredients

The review process for feed manufacturing legislative and

regulatory frameworks was led by an international

consultant who worked closely with Government

counterparts. The need for international best practices

and revisions to policy and regulatory frameworks in order

to promote the production of safe, cost-effective and

nutritionally appropriate aquafeed was assessed.
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Recommendations were made to update and revise these

frameworks. The recommended revisions to the Fish Feed

Regulation (2018) aimed at reducing the regulatory

burden placed on the small-scale feed manufacturing

sector, revising feed mill and feed certification processes,

revising feed standards, and promoting compliance with

these regulations across all sectors of the feed production

industry. The recommended revisions to the Fish

Medicines Regulation (2019) aimed at updating the feed

additive listings and bringing them in line with

international best practices. This would ultimately ensure

that feed manufacturers had appropriate access to all

the additives necessary for manufacturing high quality

aquafeeds. A Government strategy was also

recommended to promote the reliable supply of locally

produced aquafeed ingredients. Discussions were held

with senior members of the Directorate of Aquafeed and

the MMAF regarding this strategy, with a particular

emphasis on the need to ensure the access of small-scale

feed manufacturers to PKM.

IMPLEMENTATION OF WORK PLAN

Overall, project activities were carried out within the

originally planned budget. Adjustments were made,

however, to specific budget lines, owing to unforeseen

changes in unit prices and additional working days being

assigned to consultants. Slight delays were experienced

during the procurement of supporting machinery and

equipment in order to ensure that the specifications

offered by potential suppliers were in line with those

recommended by project consultants. To best manage the

risks identified during project formulation, project staff

regularly monitored progress through the work plan and

conducted review meetings with Government partners.

Additionally, project staff actively sought progress reports

from field facilitators and the local governments in target

areas.

FOLLOW-UP FOR GOVERNMENT ATTENTION

Several areas for follow-up action were identified to better

ensure the sustainability of project results. Relevant

government institutions were encouraged to lobby and

negotiate for feed manufacturers’ increased access to

PKM from the private sector. The Government is also

expected to conduct regular monitoring of the feed

management practices being applied by small-scale feed

manufacturers. In addition, the Government was

encouraged to adopt the proposed revisions to both the

Fish Medicines Regulation and the Fish Feeds Regulation.

Several documents prepared under the project also

needed to be further distributed. The baseline report

should be distributed to all GERPARI (national fish feed

movement) group members in order to increase

their understanding of ongoing issues related to

feed manufacturing and management. The Fish Feed

Directorate should also share the proximate composition

database that was used during training and for feed

formulation under the project. Additionally, the MMAF

is encouraged to distribute the technical manual for feed

manufacturing to relevant stakeholders (primarily catfish

farmers), along with other training materials and the

improved formulations. Given the success of the

intervention, the MMAF should consider replicating

the processing unit model introduced under the project

and applying it in a countrywide manner.

SUSTAINABILITY

1. Capacity development

Capacity development to support self-sufficiency was

central to the project. Upon review of the existing

feed regulations (Feed Regulations 2018), it became clear

that small-scale feed manufacturers and large-scale feed

manufacturers were essentially classified into a single

group, requiring them to conform to the same regulatory

framework. However, while the existing framework was

applicable to large commercial feed mills, it placed

an onerous and unnecessary regulatory burden on

small-scale producers, which would be largely unable to

comply. To ensure the sustainability of small-scale

producers, it was recommended that the existing

regulations be changed such that the regulatory burden

for small-scale producers is reduced. Appropriate changes

were presented and discussed with the relevant

government departments.
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Overall, the project contributed to the goals of the

GERPARI programme (self-sufficiency feed programme)

initiated by the Government in 2015. The results of and

lessons learned under the project will be used to enhance

the effectiveness of GERPARI activities throughout other

areas of the country. Hence, the project will remain

embedded in organizational structures in Indonesia.

The sustainability of project results will also be supported

by the partnerships strengthened during implementation.

However, potential partnerships with related

stakeholders, particularly the private sector, should be

created to support small-scale producers’ access to PKM.

This will prove important as the utilization of PKM in

aquafeed was proven to be highly cost effective. However,

PKM was not widely available in traditional markets and

was largely being exported by palm oil producers. Palm oil

producers were not aware that PKM could be used as an

ingredient in fish feeds. Hence, there is a requirement for

lobbying and negotiation. The Government should provide

an estimated required volume of PKM during this process.

The project had a solid exit strategy that was discussed

with both national and local governments. It was designed

to ensure the sustainability of results and support their

replication in other areas. The Directorate of Fish Feed

indicated that they would move forward with the

suggested revisions to the aquafeed regulations.

Additionally, the feed formulations and feed management

strategies would be disseminated to other regions through

the existing GERPAR programme.

2. Gender equality

Although the project did not directly target gender issues,

both men and women were provided with equal

opportunity to participate in project activities and share

their ideas and knowledge. Women accounted for about

30 percent of total participation in the project. The field

facilitators and key government partner positions were

predominantly held by women. In contrast, the small-scale

feed manufacturers were mostly men.

3. Environmental sustainability

The project identified and promoted the use of safe,

cost-effective, nutritious and locally available feed

ingredients for use in aquafeeds. It therefore also added

value to existing agricultural by-products. Ultimately, feed

efficiencies were enhanced, which will result in reduced

feed losses and lower environmental impacts associated

with feed use and nutrient loading in aquatic systems.
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4. Human Rights-based Approach (HRBA) – in particular 

Right to Food and Decent Work

The project actively promoted a participatory approach,

encouraged transparency and upheld human dignity. Both

target beneficiaries and government partners at the local

and national levels were provided with opportunities to

participate and freely share ideas, opinions and

knowledge. Moreover, in the interest of promoting

transparency, the progress being made and final results

were shared regularly with beneficiaries and partners

through meetings and workshops. In addition, the project

indirectly contributed to the creation of employment

opportunities by improving the economic returns of

farmers. This promotes economic sustainability in the

aquafeed production sector, which will lead to its growth

and the creation of jobs. The project also contributed

to the safety and health of small-scale manufacturers

through the introduction of better feed manufacturing

practices and safe agricultural by-product processing

technologies.

5. Technological sustainability

The feed manufacturing and feed ingredient-processing

technologies introduced under the project were designed

to be low-cost investments and simple to install, maintain

and operate. The construction materials, spare parts and

machinery are all available in local markets. In the event

that further maintenance or procurement is required,

beneficiaries can easily access the materials at reasonable

prices.

Importantly, the project facilitated technical capacity

building for small-scale feed manufacturers, allowing them

to improve their feed formulations and feed

manufacturing practices. Technical capacity building was

also provided to farmers in order to improve their on-farm

feed management practices and production efficiencies.

The baseline survey found that target beneficiaries

generally lacked knowledge on feed manufacturing and

on-farm feed management practices, as well as access

to information on the supply and optimal use of locally

available feed ingredients. Due to the limited budget of

the Government and technical expertise, the project

was designed to contribute to the improvement of

beneficiaries’ skills and knowledge. By developing the

technical capacity of beneficiaries, the project aimed

to improve feed performance and deliver greater

economic returns to farmers. It is anticipated that farmers

will continue to adopt and apply the technical knowledge

developed under the project without further support.
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DOCUMENTS AND OUTREACH PRODUCTS

 Back to Office Report (24–27 July 2018). D Jusadi. 
Palembang. 2018. 10 pp.

 Back to Office Report (28 August–8 September 2018). 
D Jusadi. Palembang. 2018. 9 pp

 Back to Office Report (10–11 September 2018). 
D Jusadi. Palembang. 2018. 2 pp.

 Back to Office Report (4–18 November 2018). 
T Shipton. Jakarta. 2018. 41 pp.

 Back to Office Report (26 January–5 February 2019). 
T Shipton. Jakarta and Palembang. 2019. 16 pp.

 Back to Office Report (28 January 2018–3 February 
2019). D Jusadi. Palembang. 2019. 4 pp.

 Back to Office Report (14–16 March 2019). D Jusadi. 
Palembang. 2019. 4 pp.

 Back to Office Report (8–9 April 2019). D Jusadi. 
Palembang. 2019. 4 pp.
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6. Economic sustainability

Although the project was carried out in only one of

the four regions covered by the GERPARI programme, the

Government is expected to disseminate the best practices

and lessons learned under the project to other regions

using existing government funds. Moreover, the project

also provided recommendations for improving legal

frameworks and policy that will better support the

aquafeed production sector in Indonesia. It is important

to note, however, that the project did not directly result

in additional resources being mobilized to the sector.

For aquafeed producers, one of the primary focus areas

of the project was the identification of cost-effective

locally available feed ingredients to improve feed quality.

In this regard, PKM was identified as a suitable ingredient,

but access to this material was limited. The Government’s

ability to develop appropriate policy and implement a

strategy that encourages local PKM producers to supply

their products to small-scale feed manufacturers will

support the sustainability of project results.

 Back to Office Report (12–15 August 2019). D Jusadi. 
Palembang. 2019. 5 pp.

 Back to Office Report (11–14 September 2019). 
D Jusadi. Palembang. 2019. 4 pp.

 Back to Office Report (1–4 October 2019). D Jusadi. 
Palembang. 2019. 3 pp.

 Back to Office Report (14–19 October 2019). D Jusadi. 
Palembang. 2019. 4 pp.

 Back to Office Report (2–5 December 2019). D Jusadi. 
Palembang. 2019. 4 pp.

 Back to Office Report (15–22 December 2019). 
T Shipton. Jakarta and Palembang. 2019. 28 pp.

 End of Assignment Report (first contract). D Jusadi. 
Jakarta. 2019. 177 pp.

 End of Assignment Report (second contract). D Jusadi. 
Jakarta. 2019. 45 pp.

 End of Assignment Report (first contract). T Shipton. 
2019. 49 pp.

 End of Assignment Report (second contract). 
T Shipton. 2019. 20 pp.

 Technical Guidelines for Feed Formulation and Its 
Management Practices. MMAF and FAO. Jakarta. 2019. 
40 pp.

 Baseline survey report. D Jusadi and T Shipton. Jakarta. 
2019. 30pp.

 On-Farm Trial Report. D Jusadi. Jakarta. 2019. 18pp.

 Technical Review Report on Feed Regulatory 
Frameworks. T Shipton. Jakarta. 2019. 28pp.

 Video Documentary. Palembang. 2019. 

 https://www.youtube.com/watch?v=OAdP8yNolpk&fe
ature=youtu.be

 Video Animation. Jakarta. 2019.

 https://unfao.sharepoint.com/:f:/s/faoID/EsMOn8_zg9
ZLl-Enh1gBMuUBXjh6uVEaJ2uMz-Tnn2_a-Q?e=S4bUKv
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ACHIEVEMENT OF RESULTS - LOGICAL FRAMEWORK
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Expected 
Impact 

Improved economic efficacy of the small-scale aquafeed production sector in the country and, in addition, 
improved economic returns attributed to freshwater aquaculture in the country 

Outcome  

Improved availability and utilization of cost-effective quality feeds produced by the small-scale aquafeed 
manufacturing sector for catfish farming, technical improvements to and the optimisation of current 
manufacturing technologies, the introduction of better feed manufacturing practices and improvements in feed 
formulations based, where possible, on locally available feed ingredients, and concomitant improvements in feed 
policy and regulatory frameworks, with the introduction of international best practice in aquafeed manufacturing 

Indicator 

1. Number of small-scale feed manufacturers who are trained on and apply feed formulation 
and good feed manufacturing practices (Output 2). 

2. Number of small-scale famers who are trained on and apply better feed management 
practices (Output 3). 

3. Number of farmers involved in the pilot testing of the novel aquafeed formulations 
(Output 3). 

4. National strategy support (Output 4). 

Baseline 

1. 0 
2. 0 
3. 0 
4. 0 
Prior to the project, there was a lack of government officers and small-scale feed manufacturers 
trained in better feed manufacturing and on-farm feed management practices. Small-scale feed 
manufacturers had limited knowledge of and access to the locally available feed ingredients in 
their areas. There was also a limited availability of alternative feed formulas based on local feed 
ingredients for small-scale feed manufacturers. 

End Target 

1. 60 
2. 90 
3. 40 
4. 10 
Beyond the project, it was envisioned that small-scale feed manufactures would have a better 
understanding of feed formulation and feed manufacturing practices. They were expected to 
adopt improved feed formulations based on the use of locally available feed ingredients, as well 
as to improve the physical quality of their feeds. Farmers were also expected to adopt the feeds 
formulated under the project and improve both their culture efficiencies and the economic 
returns of their farming operations. Government agencies at national and local levels were 
to become better equipped for regulating the aquafeed sector by adopting technical revisions 
to the appropriate legislative and regulatory frameworks. 

Comments 
and follow-up 
action to be 
taken 

PKM was identified as a suitable, cost-effective feed ingredient for use in aquafeeds in the 
targeted district. Trash/low value fish was also identified as a potential source of ingredients. To 
improve the nutritional quality of these sources, the ingredients needed to be pre-treated prior 
to use in aquafeeds. Pre-treatments were based on the production of fish silage, drying fish in 
solar dryers and using an enzyme treatment for the PKM. These methods were successfully 
trialled and adopted by feed manufacturers. Based on the new feed ingredients, a new aquafeed 
formulation was developed. 
Capacity building for small-scale feed manufacturers on aspects of better feed manufacturing, 
the maintenance of equipment for feed manufacturing, feed formulation, on-farm feed 
management and disease management were delivered. 
An on-farm feed trial was conducted to test the efficacy of the new feed. The results 
demonstrated that it led to superior growth and improved economic returns compared to the 
original feeds available to farmers. New feed manufacturing equipment was supplied to improve 
the quality of the feed being manufactured by small-scale feed manufacturers. 
Revisions to the Fish Medicines (1/KP/2019) and Feeds (55/KP/2018) regulations were 
recommended to improve governance of the aquafeed production sector in the country. 
Beyond the project, lobbying and negotiation is required by relevant Government institutions 
regarding access to PKM from the private sector (palm oil producers). Additionally, regular 
monitoring of the feed management practices applied by small-scale feed manufacturers should 
be carried out by the Government. The Government is also recommended to adopt the 
proposed revisions to the Fish Medicines (1/CHEWING-KP/2019) and the Feeds 
(55/CHEWING-KP/2018) regulations. 
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Output 1 

Baseline information collected and analysed on feed ingredient supply and availability, the identification of novel 
feed ingredients for use in aquafeed and key factors influencing their availability and costs, and nutritional 
requirements of commonly cultured species in Indonesia 

Indicators  Target Achieved 

Baseline report status 
Baseline survey report prepared and its 
recommendation finalized and shared with 
broader stakeholders 

Yes 

Baseline No baseline report 

Comments 

The baseline survey report collected information on the supply and availability of feed ingredients and also 
outlined the current status of the feed industry in the South Sumatera area, including feed manufacturing 
practices, on-farm management practices and the quality and supply of feed. 
The baseline report serves as a reference for the issues faced by small-scale feed manufacturers farmers. Its 
further distribution to all GERPARI/national fish feed movement group members in the South Sumatera area is 
necessary for improving their understanding of the issues that need to be resolved in order to improve fish feed 
manufacturing and management practices. 

Activity 1.1 

Review of feed ingredient supply (imported/local): availability (seasonality), quality/composition, cost and 
distribution in Indonesia. Special focus should be placed on the identification of locally available ingredient 
sources suitable for use in aquafeed, appropriate processing technologies and commercialisation potential. 
Particular focus should be placed on the development of palm kernel meal 

Achieved Yes 

Comments  

The information gathered during the review is presented in the baseline report. PKM was 
identified as a widely available and potentially cost-effective feed ingredient for use in 
aquafeeds. In addition, low value/trash fish were found to be available, but were poorly 
processed by feed manufacturers, resulting in a significant loss of nutritional value. Suitable 
low-cost processing technologies to improve the nutritional quality of PKM and low value/trash 
fish were identified. 

Activity 1.2 

Prepare a database of locally available feed ingredients and their nutritional composition through a literature 
search, field survey and/or laboratory analysis, and produce a booklet outlining feed ingredient availability and 
proximate composition for distribution to feed manufacturers 

Achieved Yes 

Comments 

The database was included in the baseline report and covered all aspects as planned. Where 
appropriate, feed ingredients were tested for their proximate composition and the proximate 
composition data was included in the database. 
Beyond the project, the proximate composition database needs to be provided to the Fish Feed 
Directorate and distributed for use in the feed formulation programme, which was developed as 
part of the feed formulation training. 

Activity 1.3 

Review/survey of nutritional requirement and feed formulation for different life stages of commonly cultured 
freshwater species (fry, fingerlings and on-grower) 

Achieved Yes 

Comments  
The nutritional requirements at different stages of the fish life cycle, for all commonly cultured 
species, were reviewed. The information was included in the feed manufacturing/feed 
formulation training provided under Activity 3.2. 

Activity 1.4 

Review of existing formulations used by selected farmer associations and assess their suitability for the target 
culture species 

Achieved Yes 

Comments 

The baseline survey gathered information on feed formulation, formulation costs and the annual 
production of Pangasius and Clarias catfish feeds by small-scale feed manufacturers. Feed 
samples were analysed for proximate composition (protein, lipid, fibre, ash and moisture), and 
the results were applied to assess their suitability for use. Feeds were generally shown to be low 
in protein (<20 percent) and high in moisture (>15 percent), suggesting that they did not 
adequately satisfy the nutritional requirements of the species being cultured. 
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Activity 1.5 

Identify appropriate locally available feed ingredient that require additional processing, identify processing 
technologies and design small-scale demonstration plants to commercialize potential feed ingredients 

Achieved Yes 

Comments  

PKM and low value/trash fish were identified as locally available feed ingredients with potential 
for use in aquafeeds. Processing technologies to improve the nutritional value/storage life of the 
materials were identified. These included the introduction of an enzyme hydrolysis process to 
improve the digestibility of dietary components in the PKM and the adoption of solar dryers/fish 
silage processes to improve the preservation and enhance the nutritional profile of fish 
products. These processes would both increase the use of the identified products in aquafeeds 
and enhance their nutritional value. Beyond the project, lobbying and negotiation by related 
government institutions is required to increase PKM access from the private sector (palm oil 
producers). 

Activity 1.6 

Operationalize the plant and assess the proximate composition of materials for inclusion into feed formulations 

Achieved Yes 

Comments 

Training and material support was provided for: (i) the construction of solar dryers to reduce the 
moisture content of the low-value/trash fish; (ii) the deployment of simple materials/training to 
make fish silage using commonly available organic acids, thereby preserving the nutritional 
value of the material in a tropical setting; and (iii) the setup of simple enzyme processing 
systems to improve the value/availability of nutrients in PKM. The proximate composition of the 
processed materials was established and subsequently incorporated into a new aquafeed 
formulation, which was tested under Output 3. 

Activity 1.7 

Based on the results of the pilot demonstration programme, develop a business case to establish the technical and 
economic viability for the country-wide adoption of the technologies 

Achieved Yes 

Comments 

The technical viability of the new processing techniques was established during the feed trial, 
which was undertaken as a component of Output 3. Small-scale feed manufacturers successfully 
processed the materials for use in the feed trials. While the economic viability of the processing 
technologies was not specifically assessed, the economic efficiency of the new feeds, which 
included the processed materials, demonstrated their economic viability. As the installation of 
technology/systems promoted under the project was intended to be affordable, it is anticipated 
that they will be adopted by feed manufacturers. Beyond the project, the MMAF is expected to 
replicate the processing unit model in other areas. 
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Output 2 

Improved feed formulations for catfish and other key inland fish species with locally available ingredients and 
quality of feeds produced by small-scale feed manufacturers 

Indicators  Target Achieved 

Number of small-scale feed manufacturers who 
are trained on and apply the new feed 
formulation and good feed manufacturing 
practices. 

60 Yes 

Baseline 0 

Comments 

Training materials were developed and presented to the targeted beneficiaries. Training on best management 
practices and machinery maintenance were organized for extension workers, government officers (both at 
national and local levels) and small-scale feed manufacturers. 
Follow-up efforts by the MMAF are needed to promote (i) knowledge sharing between trained small-scale 
manufacturers and their members and networks and (ii) regular monitoring by the Government on the 
application of best feed manufacturing and feed management practices at the group level. 

Activity 2.1 

Review of current aquafeed manufacturing processes used by farmers and small- to medium-scale aquafeed 
manufacturers, and the development of manuals for aquafeed manufacturing and feed formulation 

Achieved Yes 

Comments  
The review was undertaken as a component of Activity 1.1. A manual was developed by FAO and 
the MMAF on feed formulation to assist farmers with the manufacturing of their feeds. 
Follow-up efforts are required by the MMAF to distribute the manual. 

Activity 2.2 

Provide small-scale aquafeed manufacturers and government extension workers training in aquafeed 
manufacturing and feed formulation 

Achieved Yes 

Comments  

Training was organized on 28 January–1 February 2019 and attended by extension workers, staff 
from the DGA implementing unit from outside South Sumatera and small-scale feed 
manufacturers. The training comprised the following components: 

 Building skills among small-scale feed manufacturers and fish farmers to improve their feed 
manufacturing practices and the quality of their aquafeeds. 

 Providing basic training on the nutritional requirements of fish and on using locally available 
feed ingredients, as well as the skills required to formulate simple cost-effective aquafeeds 
that satisfy the nutritional requirements of culture species (Pangasius and African sharp 
tooth catfish). 

 Providing training and guidance to improve on-farm feed management practices. 

 Providing guidance on how to prepare raw fish products (solar drying and fish silage systems) 
and PKM for incorporation into aquafeeds. 

Activity 2.3 

Support selected small-scale aquafeed manufacturers to apply good feed manufacturing practices and 
knowledge-based feed formulations 

Achieved Yes 

Comments 

Six farmer groups/small-scale feed manufactures from the Banyuasin district and Palembang 
City were selected to trial the new improved feed formulations as a component of Output 3. 
During the trial period, the small-scale feed manufacturers were tasked with manufacturing the 
new feed formulation based on the feed manufacturing/ingredient preparation methods 
promoted by the project. During this period, the feed manufacturers’ activities were 
monitored/guided by the national aquafeed consultant to ensure that they conformed to the 
technical advice provided under the project. 
Feed manufacturing training was provided to district fisheries officers and personnel from the 
GERPARI programme. These individuals are ideally situated to provide ongoing monitoring and 
mentorship to ensure that small-scale feed manufacturers continue to implement the improved 
feed manufacturing techniques. 
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Output 3 

Optimization of on-farm feed management strategies and successful trial of high quality and cost-effective feed 
formulations for on-grower feeds for Pangasionodon hypophthalmus 

Indicators  Target Achieved 

 Number of small-scale farmers who are 
trained on and apply better feed management 
practices. 

 Number of farmers involved in the pilot 
testing of the novel aquafeed formulations. 

 Successful demonstration trial of a novel feed 
formulation that reduces feed production 
costs. 

 60 
 
 

 60 
 

 6 

Yes 

Baseline 

 0 

 0 

 0 

Comments 

 A training was organized on 28 January–1 February 2019 and attended by extension workers and 
representatives from 18 groups of small-scale feed manufacturers. 

 An on-farm feed trial was organized during the period of March–October 2019 at six ponds (managed by six 
small-scale feed manufacturing groups). In comparison to the farmers’ existing feeds, the new FAO-designed 
feed resulted in significant improvements in both feed conversion efficiencies and fish growth, resulting in 
reduced fish production costs. 

 A new feed formulation that reduces farmers’ feed production costs was developed and successfully trialled. 
Beyond the project, the MMAF should ensure that the training materials/formulations are appropriately 
distributed to other Pangasius farmers throughout the country. 

Activity 3.1 

Undertake a survey and liaise with farmers to develop an understanding of current on-farm feeding and feed 
management practices and constraints. 

Achieved Yes 

Comments  
A dedicated survey that addressed on-farm feed management practices was developed and 
deployed. Information was gathered as a component of the baseline survey (Activity 1.1) and 
later presented in the baseline review report. 

Activity 3.2 

Development of Better Management Practices (BMP) guidelines/manuals for feeding and on-farm feed 
management (e.g. handling, storage, feeding strategies/tables).   

Achieved Yes 

Comments  

The project delivered “Better On-farm Feed Management Practices” training to farmers. 
Additionally, on a more practical level, feed management training was also provided during the 
feed trial. Under the project, technical guidelines were developed for feed formulation and the 
relevant management practices based on the project’s approach and the lessons learned. The 
technical guidelines should be distributed as a follow-up effort. 

Activity 3.3 

Provide farmers and government extension worker training in better management practices (BMP) for feeding and 
on-farm feed management 

Achieved Yes 

Comments  
On-farm Feed Management Training was organized on 28 January–1 February 2019. Extension 
workers and representatives from 18 groups of small-scale feed manufacturers attended. 

Activity 3.4 

Based on the information from the activities under Output 1, develop/prepare specific feed formulations for 
on-growers for Pangasionodon hypophthalmus based on best available knowledge and locally available feed 
ingredients using linear programming or Excel-based available software 

Achieved Yes 

Comments  

Eleven alternative feed formulations based on locally available ingredients, both for 
Grade 1 (protein content 25 percent) and Grade 2 (protein content 20 percent) feeds, were 
developed. The formulations were to be used as reference points for small-scale feed 
manufacturers. An additional formulation using the processed feed ingredients identified under 
the project was also formulated and tested during the farmer trial (Activity 3.5).  
The MMAF should ensure that the formulations are appropriately distributed to other Pangasius 
farmers throughout the country. 
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Activity 3.5 

Through farmers’ participatory trials under field conditions, test the new feed formulations and novel feed 
management practices against the available small-scale feed manufacturer’s feeds/current feed management 
practices for the on-grower size class of fish. 

Achieved Yes 

Comments 

During the on-farm trial, FAO introduced new formulations based on locally available ingredients 
and additional vitamins/minerals. The new feed was then tested against farmer’s own 
formulations and was found to improve food conversion efficiencies and lower feed production 
costs. Given the success of the new feed formulations, the MMAF should ensure that the 
formulations are appropriately distributed to other Pangasius farmers throughout the country. 

Output 4 

Development and promotion of appropriate institutional, policy and regulatory frameworks for aquafeed 
(including feed additives and quality standards) manufacturing, quality control and management and strategy to 
improve supply of locally available feed ingredients 

Indicators  Target Achieved 

National strategy support. 

Technical review report of feed manufacturing 
regulations prepared. Recommendations 
prepared for the updating of existing 
regulatory aquafeed frameworks to promote 
sector development and ensure that feeds are 
manufactured according to international best 
practices. 

Yes 

Baseline 0 

Comments 

The review process for legislative and regulatory frameworks for feed manufacturing was led by the 
international consultant, who worked closely with Government counterparts. As part of the internal follow-up 
effort, the MMAF needs to make use of the inputs obtained during the project in order to both finalize the 
report recommendations and revise the regulatory frameworks accordingly. 

Activity 4.1 

A review of the current legislative, policy and management dispensation for animal/aquafeed manufacturing. 
Assess the need for international best practice, and revisions to policy and regulatory frameworks to promote the 
production of safe, cost-effective and nutritionally appropriate aquafeed. 

Achieved Yes 

Comments  

The current legislative and regulatory frameworks for feed manufacturing, distribution, use and 
management were reviewed. The process involved a desk review and a series of consultations 
with national-level Government counterparts who were responsible for revising the regulatory 
frameworks and policy. 

Activity 4.2 

Depending on the outcomes of Activity 4.1, develop recommendations for the revision of policy and regulatory 
frameworks for aquafeed manufacturing and present these to the MMAF. 

Achieved Yes 

Comments  

Recommendations were prepared to update and revise aquafeed-related regulatory 
frameworks. The major recommendations included revisions to the Fish Feed Regulation (2018). 
The recommendations were designed to reduce the onerous regulatory burden placed on the 
small-scale feed manufacturing sector, revise feed mill and feed certification processes, revise 
feed standards, and promote compliance with the regulations across all sectors of the feed 
production industry. In addition, revisions to the Fish Medicines Regulation (2019) were made. 
Principally, these revisions called for the update of the Feed Additive listings in order to bring 
them in line with international best practices and ensure that feed manufacturers had 
appropriate access to all the feed additives necessary for manufacturing high-quality aquafeeds. 
Beyond the project, the MMAF needs to internally review the recommendations and revise their 
regulatory frameworks accordingly. 

Activity 4.3 

Recommend government strategy to promote reliable supply of novel locally produced aquafeed ingredients. 

Achieved Yes 

Comments 

Discussions were held with senior members of the Directorate of Aquafeed and the MMAF 
regarding the promotion of feed ingredients for use in aquafeeds. In particular, the need to 
ensure that small-scale feed manufacturers have access to PKM was considered. Based on the 
lessons learned during the on-farm trial, it was recommended that the Government facilitate 
partnerships between small-scale feed manufacturers and local suppliers/producers of PKM and 
other feed ingredients in the private sector. 
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