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Abstract
The study sought to characterize Viet Nam’s pangasius aquafeed value chain and
identify constraints to feed supply and use. Its key objectives were to identify and
map the pangasius aquafeed value chain and characterize the roles of different actors
and linkages along the value chain; assess the performance of the value chain; and
evaluate the on-farm feeding and feed management practices. The results including
the methodologies are presented in two sections, namely, the analysis of the aquafeed
value chain and the review of the aquafeed regulatory framework. The third section
comprises the technical, strategic and policy recommendations distilled from the
results.
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Executive summary
This report presents the findings of a value chain analysis of the aquafeed (aquatic animal
feed) sub-sector for the striped catfish (Pangasianodon hypophthalmus) farming in Viet
Nam, including a review of aquafeed regulatory framework in the country. The striped
catfish (pangasius) production sub-sector is characterized by intensive pond production
technology and high-quality production inputs. In 2014, annual production of pangasius was
1 143 797 tonnes. The key actors in the value chain comprise input suppliers, including
feed ingredients suppliers, feed manufacturers, and hatchery operators (seed producers),
along with fingerling and grow-out farmers, fish processors, exporters, consumers
and service providers. In recent years, large-scale vertically integrated enterprises have
started to emerge that operate along the entire value chain, and these now dominate
many areas of production.
The pangasius production sector is centered on the ten provinces of the Mekong
Delta. The value chain analysis revealed that in 2014, there were 109 hatcheries
in operation producing 23.6 billion larvae per annum. The hatchery-reared larvae
were distributed across 2 683 nurseries with a combined annual production of
2.58 billion fingerlings per annum. The grow-out production sector comprised
5 089 ponds operated as 143 enterprise farms (3 389 ha ponds), 1 490 family-run farms
(1 572 ha ponds), and 11 cooperatives (209 ha ponds). In the grow-out production
sector, highest production costs were for feed and fingerling, which accounted for
81.25 percent and 7.4 percent of the total production costs respectively.
A total of 78 registered feed ingredient-trading companies supply an estimated
1.6 million tonnes of feed ingredients to feed manufacturers. 50.87 percent of feed
ingredients used in animal feeds (terrestrial and aquatic animal feeds) in Viet Nam
are imported. The majority of imports comprise high quality protein sources such as
fishmeal, poultry meal, meat & bone meal, blood meal, and soybean and canola oil seed
products. In addition, many of the feed additives used in the formulated feeds are also
imported.
There are 48 commercial aquafeed manufacturers supplying the pangasius sector
with high quality floating extruded feeds. These facilities have an installed production
capacity of 5 232 500 tonnes/annum, with an average production capacity of
10 900 tonnes/annum/manufacture. The feed manufacturing sector is centered in Dong
Thap province where 26 of the sectors’ 48 feed manufacturing facilities are located.
Overall the feed manufacturing facilities operate below the installed capacity. In 2014,
commercial feed production was estimated at 1 830 075 tonnes (34 percent capacity),
with a mean production cost of USD0.511 ± 0.03/kg based on the grower feed
formulation. Profit margins accruing to the feed manufacturing sector were estimated at
4.7 percent. The study found that farm-made feed production was negligible at (<10 000
tonnes/annum). Distribution of feed occurs through 882 feed wholesalers and retailers,
registered as suppliers of pangasius feeds. On average, wholesalers traded 643 tonnes of
feed per annum, with 94 percent supplying between 10–1 000 tonnes per annum. Profit
margins for suppliers was estimated at 4.07 percent.
Regulation in feed is defined through Decree 39/2017/ND-CP “Providing the
regulatory framework for terrestrial and aquatic animal feeds”, which was reviewed
by this project. Several recommendations were made for substantive revisions of
some provisions in the decree, to improve enforcement and/or facilitate compliance,
to simplify procedures to reduce the costs of regulation and facilitate the production
of new feed, and for improvement in the ability of the regulated organization to be

x

able to comply with the decree. Important measures for development of implementing
regulations and technical guidelines and the formulation of a national aquafeed
standard are urgently recommended. There are management, technical and funding
issues, however, that need to be resolved to initiate and successfully implement
these measures. Recommendations on overall governance mechanism other than
regulatory requirements are made, including on market-based requirements, voluntary
management and stakeholder participation. There is a need for a policy that provides
incentives on the development and commercialization of new aquafeed, and the search
for, development of and commercial production of local ingredients for aquafeed and
for new and more efficient feed formulations. Better compliance by farmers is envisaged
by the development and promotion of a better feed management practice guide.
Measures to strengthen the capacity of regulators and the regulated, and the science and
technology support services are recommended.
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Background
Striped catfish (Pangasianodon hypophthalmus, commonly known as pangasius)
farming in Viet Nam has a long history (Table 1) and dates back to the 1940’s when
the species was first cultured in small ponds, using wild caught seed and natural feed.
Intensification of pond production system was initiated in the 1980s when simple
farm-made feed was introduced, and further production advances were made in the
mid-1990s with the with introduction of artificially propagated seed and small-scale
cage culture facilities. Since the late 1990’s production in the sector has increased
rapidly, most associated with the introduction of commercially manufactured pellet
feed in 2001, followed by the introduction of extruded floating feed in 2005. There
was a concomitant move from cage culture production to the widespread use of
intensive pond culture systems that continue to be in use today. The rapid adoption
of intensive pond production systems combined with the introduction of hatcheryreared seed and commercially available feed resulted in a significant growth in
the sector. Production was less than 100 000 tonnes per annum in 1999, and that
expanded to 400 000 tonnes in 2005, reaching a peak in 2008 with production of
1.4 million tonnes (Figure 1). In recent years, production has stabilized at approximately
1.2 million tonnes, and that equates to approximately 30 percent of the country’s total
aquaculture production (D-Fish, 2015). Pangasius products are now exported to
140 countries. As a consequence, production is expected to grow approximately by
5.0 percent per annum until the end of the decade and by 2020, the value of the sector
is anticipated to reach USD2.0 billion per annum (Kim Quyen et al., 2017).

TABLE 1

History of pangasius farming
Period

Culture method

Feed

Seed

1940–1950

Small ponds (An Giang,
Dong Thap)

Natural feed

Wild caught

1981–1982

Intensive production in small
ponds

Natural & moist farm-made feed

Wild caught

1996–1999

Intensive production in
ponds and cages

Moist farm-made feed/ introduction
of compressed pellet

Wild caught + Artificial

2001 –2004

Expand production in ponds
and cages.

Moist farm-made & dried
compressed pellet feed

Artificial seed

2005 – present

Change from cages and
net pen to super-intensive
production in ponds

Dried extruded pellet feed

Artificial seed

Source: Modified from De Silva and Nguyen (2011).

Pangasius farming in Viet Nam is now based on super-intensive production
technologies, the use of high-quality production inputs, and is characterized as a welldeveloped production sector. While the rapid growth of the sector has been characterized
by increasing production intensities and improved production efficiencies, there has
been a decline in profit margins and frequent restructuring in the sector (Nguyen, et al.,
2007; De Silva and Nguyen, 2011). In recent years, large-scale vertically integrated
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enterprise companies have started to emerge, that operate along the entire value chain
and now dominate many areas of production. The economies of scale and concomitant
production efficiencies available to these large vertically integrated enterprises has
resulted in consolidation of much of the production capacity. This has inevitably come
at the expense of some of the smaller family scale and cooperative producers, which in
recent years have shown a decline in numbers and production capacity (Box 1).

BOX 1

Pangasius farming models in Viet Nam
Three distinct farming models have evolved in the Vietnamese pangasius production sector:
the enterprise farm, the family farm and the cooperative farm. While all three are based on
similar intensive production technologies (hatchery, nursery and grow-out pond culture),
their scales of operations and levels of vertical integration differ markedly.
The enterprise farms represent the largest group, comprising 143 farms operating
3 389 ha of production ponds, producing 780 004 tonnes per year (mean farm size: 23 ha; mean
production: 5 454 tonnes per year). Enterprise farms are best characterized as large-scale
industrial production units that operate at varying degrees of vertical integration. There are a
number of production scales within the enterprise farm sector. The smaller farms usually limit
their production activities to grow-out production and procure their inputs (feed and seed)
from larger vertically integrated enterprise farms or independent feed mills and hatcheries.
They either process their harvest or pass it on to the larger enterprise farms that have excess
processing capacity or to independent fish processing companies. Typically, the large-scale
vertically integrated enterprise farms will have invested in all aspects of the production chain
from input supplies (feed manufacturing and hatchery production), grow-out farming, to fish
processing. Clearly, these large vertically integrated operations have more control over their
productions costs and can benefit from economies of scale that smaller enterprises, family
farms and cooperatives have difficulty attaining.
The family farms comprise the second largest production sub-sector. There are 1 490
family farms operating 1 572 ha of production ponds, producing 309 937 tonnes per year
(mean farm size: 1.05 ha; mean production: 208 tonnes per year). Ownership is at the family
level, with family members being employed and, if needed, additional labour is hired. While
mostly concentrating on grow-out production, some specialist farms produce fingerlings. In
many cases, the high production cost (principally feed and seed) makes it difficult for these
small businesses to independently fund their farming operations. In such cases, they enter
into some form of contract farming with the larger vertically integrated enterprise farms or
independent feed manufacturers/fish processors, which guarantees them access to feed and
processing capacity, as well as market (section 3.6.4).
The cooperative farms represent the smallest sub-sector; there are only 11 of these,
operating 209 ha of production ponds, producing 53 856 tonnes per year (mean farm size:
19 ha; mean production: 4 896 tonnes per annum). The member farmers are better placed
to negotiate lower input prices (feed and seed) and joint fish processing contracts. In recent
years, the number of cooperatives has been falling as profitability across the value chain has
favoured the large-scale family and enterprise farms with their concomitant economies of
scale, and lower production costs.

Background

3

FIGURE 1

Striped catfish production in Viet Nam between 1999 – 2014

Source: D-Fish (2015).

Prior to 1995, the feeds used in pangasius culture was primarily a combination of moist
farm-made feed and low-value fish. The introduction of commercially manufactured
feed coincided with a general move from cage to pond production systems. While
the adoption of commercially manufactured feed over farm-made feed was initially
slow, concerns over the increasing demand and dwindling supplies of feed ingredients
to support farm-made feed production, limitations in the supply of low-value fish,
and environmental concerns regarding the use of farm-made feed in intensive pond
production systems, have led to the gradual acceptance of commercially manufactured
feed (Nguyen, 2013). A reduction in the availability of farm-made feed increased
demand for commercial feed, enabling the feed manufacturing sector to expand rapidly,
and develop over the past 20 years. The first commercial feed manufacturer started
operating in 1995, and by 2004 the number had increased to 18 manufacturers producing
approximately 300 000 tonnes of commercial feed per annum (Tran, 2005). By 2015, the
number had increased to 48 feed manufacturers with an installed production capacity
of 5.2 million tonnes of feed per annum (current study). Capacity is not a current
constraint to the pangasius sector, but future development will be constrained by rising
input costs, most notably feed cost (Rola and Hasan, 2007; Piesse and Thirtle, 2009).
Lam et al. (2009) reported that aquafeed accounted for approximately 75 percent of
the operating cost of pangasius farming. With feed cost continuing to rise, ensuring the
quality, cost effectiveness, availability, and the optimization of their use, should all be
considered as important factors to the promotion of continued growth in the sector.

Feed storage in an industrial feed mill,
Mekong Delta, Viet Nam.
(©FAO/Mohammad R. Hasan)
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SECTION 1:
AQUAFEED VALUE CHAIN ANALYSIS
1. Introduction
To date there has been no study to characterize the pangasius aquafeed value chain, and
to identify the constraints to its supply and use. In this context, the study was designed
to address to the following key objectives:
• Identify and map the pangasius aquafeed value chain in Viet Nam and characterize
the roles of different actors and linkages along the value chain.
• Determine and assess the performance of the aquafeed value chain.
• Evaluate on-farm feeding and feed management practices.

2. Methodology
Two survey questionnaires were developed to characterize and collect data on
the principal actors along the aquafeed value chain, one completed by regulatory
authorities, and one by feed ingredient suppliers, feed manufacturers, wholesalers,
retailers and farmers. In addition, the current status of on-farm feeding and feed
management practices used by both enterprise and family farmers was determined
using a third questionnaire. Prior to the deployment, the questionnaires were tested,
and where appropriate they were revised. Enumerators were trained to support the
data collection process, which included interviews, data collection and compilation.
A total of 88 questionnaires were completed, as follows:
• 10 by the provincial aquaculture authorities where pangasius production is
undertaken in the country, all of which are under the administrative umbrella
of D-Fish. The general aquaculture information was collected by the provincial
aquaculture authorities.
• 12 by feed manufacturers – representing 25 percent of 48 manufacturers in the
sector.
• 16 by feed ingredient suppliers – representing 20 percent of the 78 suppliers in the
sector.
• 18 by feed wholesalers/retailers – representing 2 percent of the 747 retailers/
wholesalers in the sector.
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• 32 by farms – consisting of 20 enterprise farms (14 percent of 143 enterprise
farms), 15 family farms representing 1 percent of the 1 490 family farms,
1 cooperative farm representing 9 percent of the 11 cooperatives farms.
While the survey was conducted across the ten provinces of Mekong delta, the
primary focus was centered around the five provinces - Dong Thap, An Giang, Can
Tho, Ben Tre and Vinh Long - where the majority of aquafeed manufacturing capacity
is placed and where farming activities are also located.

3. Results
3.1 Spatial distribution and characterization of the sector
The pangasius (striped) catfish production sector is centered on the Mekong Delta
(Figure 2), and distributed throughout the ten provinces (Tables 2 and 3). The survey
revealed that in 2014, there were 109 hatcheries in operation producing 23.6 billion
larvae per annum. The majority of the hatchery production (89 percent) was located
in Dong Thap and An Giang provinces with 77 and 16 hatcheries producing 19.0 and
2.2 billion larvae per annum respectively. The remaining production was distributed
across the other six provinces (viz., Can Tho, Vinh Long, Ben Tre, Hau Giang, Tien
Giang and Soc Trang) with no hatchery production capacity recorded in Tra Vinh and
Tay Ninh provinces.
The hatchery-reared larvae were subsequently distributed to 2 683 nursery
farms with a combined annual production of 2.58 billion fingerlings per annum.
Concomitant with hatchery production, the nursery farms were centered in Dong Thap
(1 676 nurseries; 46.5 percent production capacity) and An Giang (302 nurseries;
26.5 percent production capacity), and to a lesser extent in Can Tho (105 nurseries;
14.7 percent of production capacity) and Tien Gang (500 nurseries; 7.9 percent of
production capacity). With the exception of Soc Trang province, all the provinces
maintained some nursery production capacity.
In 2014, the grow-out sector comprised 5 170 ha ponds with 143 enterprise farms,
1 490 family farms and 11 cooperatives with a combined annual production of
1 143 797 tonnes (Tables 2 and 3). The grow-out sector comprised 5 089 ha ponds,
of which the enterprise farms accounted for 3 389 ha ponds (65.5 percent of total),
the family farms accounted for 1 572 ha ponds (30.4 percent) and the cooperative
farms accounted for 209 ha ponds (4.0 percent). The majority of the production was
undertaken by the enterprise farms (780 004 tonnes, 68.2 percent of total production),
followed by the family farms (309 937 tonnes, 27.1 percent), with cooperatives
contributing just 53 567 tonnes (4.7 percent of total production). The major grow-out
areas were Dong Thap province (contributing 372 146 tonnes, 32.5 percent), An Giang
(243 581 tonnes, 21.2 percent), Ben Tre (160 000 tonnes, 13.9 percent) and Vinh Long
(96 180 tonnes, 8.4 percent).
The feed manufacturing industry is centered in Dong Thap province, which
contains 26 of the sector’s 48 feed manufacturing facilities. In Dong Thap province, the
combined installed feed production capacity was 3 310 000 tonnes/annum out of a total

Aquafeed value chain analysis
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FIGURE 2

Map of Mekong Delta showing different districts with the areas of pangasius ponds
and the number of commercial feed mills

Source: modified from Lovell (2017).

capacity of 5 232 500 tonnes/annum (63.2 percent of feed manufacturing capacity).
Can Tho, Vinh Long and Tien Gang were smaller centers for feed production with
seven (total capacity: 600 000 tonnes/annum), five (170 000 tonnes/annum) and four
(700 000 tonnes/annum) feed manufacturing plants respectively. These three provinces
had a combined production capacity of 1.47 million tonnes/annum equating to
28 percent of the total.
As expected, the feed ingredient suppliers that supply the raw materials to the feed
manufacturers were also concentrated in Dong Thap, with 75 of the 78 registered
suppliers located in this province. In contrast, the 882 registered feed wholesalers and
retailers were distributed more evenly throughout the 10 provinces, and were generally
distributed according to the size of the grow-out sectors in the respective provinces.
There are 112 fish processing facilities with a combined annual production capacity
of 1 519 974 tonnes per annum. The majority (102 processors: 95.5 percent of capacity)
were concentrated in four provinces, namely Can Tho (40 processors: 35.7 percent),
Dong Thap (20 processors: 28.2 percent of capacity), An Giang (23 processors:
21.0 percent) and Tien Giang (19 processors: 10.5 percent).
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Source: Field Survey 2015
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Family farms

Enterprise farms

Farming system

Yield (tonnes/annum)

Pond area (ha)

Number

Yield (tonnes/annum)

Pond area (ha)

Number

Yield (tonnes/annum)

Pond area (ha)

Number

10 000

20

1

30 483

150

314

203 098

550

24

An Giang

0

0

0

96 461

529

530

275 685

1 511

36

Dong Thap

27 274

150

5

92 000

508

272

31 360

173

13

Can Tho

750

3

2

31 530

168

157

63 900

260

27

Vinh Long

0

0

0

15 000

41

9

145 000

679

23

Ben Tre

11 832

16

2

13 622

49

122

22 159

82

7

Hau Giang

Provinces

0

0

0

15 512

54

30

20 502

68

6

Tien Giang

4 000

20

1

9 000

40

32

11 500

40

4

Soc Trang

Spatial distribution and characterization of production farms in the Mekong delta for each group assessed in the study during 2015

TABLE 3

0

0

0

990

3

24

3 200

8

2

Tra Vinh

0

0

0

5 339

30

3 600

18

1

Tay Ninh
143

53 856

209

11

309 937

1 572

1 490

780 004

3 389

Total

Aquafeed value chain analysis
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3.2 Value chain map
A schematic view of the value chain, describing the principal actors in the chain is
presented in Figure 3.
FIGURE 3

Schematic view of the aquafeed value chain in Viet Nam (2015)

Feed ingredient suppliers
• Feed ingredient suppliers: 78 registered trading companies.
• Supply an estimated 1.60 million tonnes of feed ingredients (89.4%) that are used in the
manufacture of pangasius feeds. Remaining feed ingredients are sourced independently
by the feed manufacturers (0.19 million tonnes).
• 50.8 percent of terrestrial and aquatic animal feed ingredients  used in Viet Nam are
imported.
• Majority of imports comprise high quality protein sources e.g. fishmeal, poultry meal,
meat & bone meal, blood meal, and soybean and canola oil seeds products. In addition,
wheat and feed additives are imported.
• Traders are centered around Dong Thap and Can Tho Provinces.

Feed manufacturers
• Commercial feed manufacturers: 48 manufacturers; installed production capacity:
5 232 500 tonnes/annum; average production capacity: 109 010 tonnes/manufacture/
annum; Feed type: 100 percent extruded pellets.
• Commercial feed production estimated at 1 830 075 tonnes (35.0% of the capacity).
• Average production cost of commercial feeds: USD0.511±0.03/kg (grower formulation).
• Estimated profit margin of feed production: 4.7%.
• Provinces where the feed manufacturers are centered around:  Dong Thap, Can Tho,
Vinh Long and Tien Giang.
• Commercial feed manufacturers typically produce feeds for multiple fish species and
terrestrial animals (primarily poultry and livestock).
• Farm-made feed production is negligible: <10 000 tonnes/annum.

Feed wholesalers and retailers
• Number of feed wholesalers and retailers: 882.
• Annual average amount of feed traded by wholesalers: 643 tonnes; 94% supply
between 10 – 1 000 tonnes per annum.
• Estimated profit margin of feed trader: 4.07%.

Farmers
• Total farming areas: 5 170 ha.
• Annual total fish production: 1 143 797 tonnes.
• Enterprise farms - 143 farms; farming area: 3 389 ha grow-out ponds (65.6% of total);
annual production: 780 004 tonnes.
• Family farms – 1 490 farms; farming area: 1 572 ha grow-out ponds (30.4% of total);
annual production 309 937 tonnes.
• Cooperative farms: 11 farms; farming area: 209 ha grow-out ponds (4.0% of total):
annual production: 53 856 tonnes.
• Feed represents 81.3% of total production cost.
• Average FCR: 1.57±0.06 (grower feed).

Source: modified from Lovell (2017).
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3.3 Feed ingredient suppliers
There were 78 registered feed ingredient-trading companies that supplied feed
ingredients and feed additives to the aquaculture feed manufacturing sector. Of these
75 (96 percent) were located in Dong Thap province with the remaining three located
in Can Tho province. In addition, many of the larger feed manufacturers reported
sourcing their own feed ingredients from local commodity markets and importing feed
products directly from overseas suppliers. While it is difficult to accurately quantify
the volumes of feed ingredients supplied by the feed ingredient dealers and those
sourced directly by the feed manufacturers, extrapolating sale volumes reported by the
surveyed feed dealers to those of the feed dealership sector as a whole would suggest
that the feed dealers traded in the region of 1 640 000 tonnes of feed ingredients per
annum. Based on a feed manufacturing output of 1 830 000 tonnes of feed per annum,
it can be suggested that the feed manufacturers sourced approximately 190 000 tonnes
of feed ingredients directly, independent of the feed ingredient dealers. The analysis
needs to be treated with caution because of the extrapolation undertaken, but given
no dealers reported exporting feed ingredients to other countries. This suggests that
the dealers supplied 88 percent of the feed ingredients used in Viet Nam, while about
12 percent are sourced directly by manufacturers.
The majority of the feed ingredient dealers (86 percent) operated as privatelyowned companies and 14 percent were equally split between joint ventures and public
institutions. The size of the trading operations varied considerably, ranging between
1 500 and 120 000 tonnes per annum. There were companies specializing in the supply
of feed additives, that would likely be supplying lower volumes compared to those that
supplied protein and carbohydrate ingredient sources in large quantities. The sector
was dominated by a large number of small ingredient suppliers. The survey revealed
that 46 percent of the suppliers traded in volumes up to 5 000 tonnes per annum,
31 percent between 5 000 and 10 000 tonnes per annum, and the remaining
23 percent of suppliers traded in excess of 50 000 tonnes per annum. Profit margins
reported by feed ingredient dealer were on average 3.27 ± 0.42 percent (mean ± S.E).
Concomitant with other sub-sectors in the feed value chain, the ingredient-trading
sector was a relatively new sector with 66 percent of dealers being in operation for less
than ten years (mean 8.5 years; maximum 16 years; minimum 4 years). The majority
(86 percent) reported financing their operations using a combination of private capital
and bank loans, with the remaining dealers relying on private capital.
Product quality monitoring is necessary to assess proximate composition of
ingredients was reported by 78 percent of the feed dealers reported this was undertaken.
The level and timing of monitoring undertaken varied considerably. Twenty seven
percent of dealers reported monitoring all their products on arrival at their warehouses.
A further nine percent reported monitoring just once every two weeks and the majority
(63 percent) only randomly tested delivered products once every 30 days. The majority
of dealers (82 percent) indicated that they had no diagnostic laboratory equipment to
monitor feed ingredient quality and while the remaining 18 percent reported some
diagnostic capacity. All dealers indicted they used the services of private laboratories to
monitor the quality of their products, which may explain the variation in monitoring
carried out.
Dealers require storage, and storage facilities varied with the size of the trading
operations. Storage capacity varied between 8 and 60 000 tonnes. One third of the
traders maintained a storage capacity of less than 100 tonnes, a further third reported a
storage capacity of between 100 and 1 000 tonnes with the remaining third reporting a
capacity of over 1 000 tonnes. While the transit or storage period of the feed ingredients
varied between five days and six months, the majority (63 percent) of materials were
stored by the dealers for less than 30 days. A further 27 percent were stored for 30 to
90 days with just 10 percent of products being stored for over 90 days (up to 6 months).
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The dealers reported that they were provided with little government support to
assist in the development of their businesses.
3.4 Feed manufacturing
In 2014 there were 48 commercial feed manufacturers registered with D-Fish
producing aquafeed. Combined production capacity was estimated at 5 232 500 tonnes
covering all species produced within Viet Nam. In 2014, total pangasius production
was estimated at 1 143 797 tonnes and based on an average feed conversion ratio (FCR)
of 1.6 (Table 7), it is reasonable to suggest 1 830 075 tonnes1 of manufactured feeds for
pangasius were needed to satisfy demand. This level of feed production accounts for
34.9 percent of the total aquaculture feed manufacturing capacity.
Of those feed manufacturers surveyed, the average installed manufacturing capacity
was 98 400 tonnes per annum. The largest feed mill reported a production capacity
of 280 000 and the smallest 20 000 tonnes/annum. Specialized feed manufacturing
equipment such as milling and mixing equipment, extruders and pellet dryers were
reported to be imported from France, Denmark, United States of America, China,
Netherlands, Thailand, Germany and Taiwan Province of China.
The average age of feed manufacturing companies was 7.6 years (maximum
15 years; minimum 1 year), with 20 percent being established within the past
5 years, 70 percent being established between 6 – 10 years, and 10 percent having
been established for over 10 years. Seven of the 12 feed mills surveyed were privately
operated with the remaining five feed mills being joint ventures. With respect to
financing, 50 percent of the feed manufacturers reported financing their operations
with private capital, 30 percent had used a combination of private and bank loan
capital, and 20 percent had relied exclusively on bank loans to fund their investments.
3.4.1 Feed manufacturing costs
The average feed manufacturing cost reported by the feed manufacturers was
USD496.5/tonne (Table 5). Feed ingredients accounted for the single highest production
cost, being 86.5 percent of total production costs. Labour and management costs were
relatively high at 6.3 percent of production costs. At 3.2 percent of production costs,
the provision of amenities (power, fuel, water and electricity) comprised the third
largest production cost, with storage and transportation accounting for a further
2.0 percent of production costs.
Feed quality and monitoring accounted for just 0.25 percent of production costs
and research and development and capacity building costs accounted for less than
0.02 percent of costs. Unfortunately, survey respondents were unable to provide
reliable information on fixed costs (e.g. depreciation, taxation) so it was difficult to
definitively establish profit margins. However, assuming an average production cost
of USD0.50/kg for a grower formulation (Table 4) sold at USD0.52/kg (Table 6), the
profit excluding fixed costs, would be in the region of 4.8 percent.
3.4.2 Feed ingredient availability
In 2016, the Vietnamese animal feed industry manufactured 34.1 million tonnes of
feed (Tran, 2017). The terrestrial animal (primarily poultry and livestock) feed sector
accounted for 28.9 million tonnes (74.6 percent), with aquafeed accounting for the
remaining 5.2 million tonnes. Of the feed ingredients required to support this level of
production, 17.3 million tonnes (50.8 percent) were imported into the country (Tran,
2017). These primarily comprised of high quality protein sources – animal meals
including fishmeal, poultry meal, meat & bone meal, blood meal, and oilseeds such as
soybean and canola.
1

1 143 797 (fish production) x 1.6 (FCR) = 1 830 075 tonnes
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TABLE 4

Feed manufacturing costs (USD/tonne)
Cost structure
Production cost elements
USD/tonne
Feed inputs (ingredients and additives)

Percent

429.59

86.52

Labor and management (technical and administrative)

31.30

6.30

Fuel, electricity and water

16.23

3.27

Others (e.g. therapeutants/chemicals)

3.14

0.63

Storage and transport

9.84

1.98

Sales commission

4.28

0.86

Feed analyses, quality inspection and monitoring

1.26

0.25

Maintenance and spare parts

0.79

0.16

Research and development

0.09

0.02

Training and capacity building

0.05

0.01

496.49

100

0.50

-

Total cost of feed
Total cost of feed per kg (USD)
Source: 2015 Field Survey.

The feed ingredients reported to be used in pangasius feeds are presented in Table 5.
The protein sources used in pangasius feeds comprise both animal proteins (fishmeal,
poultry meal, meat meal, meat & bone meal and blood meal) and plant protein (soybean
meal, peanut meal and brewer’s yeast). The country has limited capacity to produce
animal-grade protein sources for inclusion in animal feeds and thus relies heavily on
imported feed ingredients (Table 6). In 2016, the country imported approximately 7.5
million tonnes of animal-grade protein sources to support its livestock and aquaculture
feed industries. Principal amongst these imports were meat meal and meat & bone meal
(0.6 million tonnes, Table 6) imported from Italy, Ukraine and the United States of
America; poultry meal imported from Australia; and fishmeal either locally produced
or imported from Peru. In 2016, the country used 547 000 tonnes of fishmeal, with
80 percent derived from local production and the remainder imported.
The cost of feed ingredients varies according to quality. Fishmeal were differentiated
into four quality classes depending on the protein content with prices ranging between
USD0.76/kg for fishmeal containing 50 percent crude protein (CP) and USD1.29/kg
for fishmeal containing 65 percent CP. With the exception of imported blood meal
(containing 92 percent crude protein, supplied at a cost USD1.33/ kg), all other animal
protein sources (poultry meal, meat meal and meat & bone meal) were of comparable
cost or less expensive than the lowest grade fishmeal (containing 50 percent CP at a cost
of USD0.76/kg). As would be anticipated, the plant protein sources available, such as
the soybean oil cake, peanut meal and copra, were generally cheaper than the animal
protein sources.
The principal oil cakes that are used in pangasius feed formulations are soybean and
copra oil cakes, costing USD0.51/kg and USD0.21/kg respectively (Table 5). Peanut
oil cake (USD0.33/kg) was reported to be used in some formulations, but this and
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other oilseeds that are commonly used in aquaculture feeds (e.g. canola, cotton seed,
sunflower seed, and palm kernel oil cakes) were negligible in Vietnamese domestic
production. Of particular note, relatively high quantities of imported canola and palm
kernel oil cake, and corn gluten meal that are available for use in terrestrial animal feed,
and although suitable for use in aquafeed, these ingredients were not used.
The domestic production of soybean oil cake represents the major oilseed protein
source used in aquafeed. The availability of soybean oil cake in Viet Nam is limited,
however, by both low domestic soybean production and low processing capacity
which primarily relies on importing full fat soybean (2016: domestic production:
161 000 tonnes of soybean and 775 000 tonnes of oil cake/meal, Agrolife, 2017). In
2016, soybean oil cake imports were 4.89 million tonnes, accounting for 86.3 percent
of the soybean oil cake used by the country (Table 6). The major import counties for
soybean oil cake are Argentina, United States of America, India and Brazil. In the
absence of significant increases in domestic soybean production and the introduction
of additional soybean processing capacity, it is likely that imports will remain high.
Copra (coconut meal) was also reported as used in pangasius feed formulations. Similar
to soybean oil cake, the majority of the copra used in terrestrial and aquatic animal feed
is imported (2016: 159 000 tonnes; 62.8 percent), principally from India and Thailand.
With respect to carbohydrate sources, the country supplies approximately
75 percent of industry requirements. Local carbohydrate sources used in aquafeed
include rice bran and broken rice, which are sourced as by-products form the
rice milling industry. In 2016, approximately 6.0 million tonnes of rice bran
(USD0.22–0.24/ kg) and 1.50 million tonnes of broken rice were available to the
terrestrial and aquatic animal feed industry (Tran, 2017). Similarly, approximately
2.0 million tonnes of locally produced cassava (USD0.22/kg) was available to the
terrestrial and aquatic animal feed industry, and represents one of the principal
carbohydrate sources currently used in pangasius formulations. Wheat was reported to
be another principal carbohydrate source used in pangasius feed, which is imported as
Viet Nam does not produce wheat. It imported 2.90 million tonnes of wheat in 2016,
of which 1.40 million tonnes was used for terrestrial and aquatic animal feeds (Tran,
2017). In 2016, the country produced 5.28 million tonnes of corn, with 80 percent used
in the terrestrial and aquatic animal feed industries. While it would be suitable for use
in pangasius feeds, it appears that under the current ingredient cost structure, corn
was not reported as a feed ingredient in pangasius feed, with cassava, wheat and rice
products are the preferred carbohydrate sources.
With respect to lipid sources, the dietary lipid levels used in commercial feeds
is relatively low (estimated at 3–5 percent for grower fish >20 g, Table 7) and thus
the lipid component of the feeds can largely be supplied from endogenous sources
within existing animal feed materials, with little need to add lipids. Nevertheless, both
imported and locally produced fish oil (USD0.77/l and squid liver oil (USD1.53/l)
were used in aquafeed, both of which are good sources of essential fatty acids.
Feed additives used included supplemental amino acids and choline, imported from
China and India, and vitamin and mineral mixes, that are either locally manufactured or
imported. Crystalline amino acids (principally methionine and lysine) were commonly
used to improve the essential amino acid profile of the feeds. Choline was used by some
manufacturers to support phospholipid production. Vitamin C and other assorted
vitamin and mineral mixes were also reported as used in formulations. Ethoxyquin use
was widely reported and added as an antioxidant/feed preservative.
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TABLE 5

Feed ingredients used in the production of pangasius aquafeed (2017)
Price (USD/kg)

Country of origin

Ingredients (% crude protein)
Mean

Max

Min

Protein sources
Fishmeal (50% CP)

0.76

0.85

0.65

Fishmeal (55% CP)

0.88

1.00

0.76

Fishmeal (60% CP)

1.05

1.18

0.87

Fishmeal (65% CP)

1.29

1.38

1.07

Poultry meal (60% CP)

0.76

-

-

Meat meal (50% CP)

0.51

0.52

0.49

Viet Nam, imported from countries not specified

Meat & bone meal (50% CP)

0.49

0.53

0.47

Viet Nam, Italy, Ukraine,
United States of America

Blood meal (92% CP)

1.33

-

-

Soybean meal (45 – 46% CP)

0.51

0.62

0.27

Viet Nam, Argentina, Brazil, India,
United States of America, Singapore,
the Netherlands, Malaysia

Peanut meal (28 – 40% CP)

0.33

0.35

0.31

Viet Nam

Brewer’s yeast (41 – 46% CP)

0.67

0.71

0.67

Viet Nam

Copra /coconut meal  (21% CP)

0.21

0.22

0.20

Viet Nam, India, Thailand

0.22

0.24

0.20

Viet Nam, Cambodia

Rice bran

0.26

0.42

0.19

Viet Nam

Rice bran (de-oiled)

0.24

-

-

Viet Nam

Wheat

0.24

-

-

United States of America, Australia, Argentina
Russian Federation, Romania, Bulgaria and countries
in the Eurasian Economic Union

Wheat bran

0.27

0.32

0.22

Squid liver oil

1.53/l

-

-

Fish oil

0.77/l

0.88

0.67

Viet Nam, imported from countries not specified

Vitamin and mineral mixtures

2.08

4.36

0.58

Viet Nam, China, India

Lysine (98.5%)

1.63

1.82

1.41

Imported, not specified

Methionine (99%)

3.36

-

-

Imported, not specified

Choline (60%)

0.77

-

-

Imported, not specified

Vitamin C

2.33

-

-

Viet Nam

Mono calcium phosphate

0.56

-

-

Viet Nam

-

-

-

Imported, not specified

Viet Nam, Peru

Australia

Italy

Carbohydrate sources
Cassava (15% CP)
Broken rice

Russian Federation, Sri Lanka

Lipid sources
Viet Nam

Feed additives

Ethoxyquin
Sources: 2017 Field Survey; Tran (2017).
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TABLE 6

Availability of feed ingredients (protein and carbohydrate) commonly used in pangasius
aquafeed (2017)
Ingredients

Domestic production (tonnes)

Imported (tonnes)

Total (tonnes)

Fishmeal

460 000

114 000

574 000

Meat & bone meal

Minimal

616 920

616 920

Distillers grains/corn gluten
meal

Minimal

1 371 104

1 371 104

Soybean meal/oil cake

775 000

4 890 000

5 665 000

Peanut meal

Negligible

2 143

2 143

Copra meal

94 000

159 000

253 000

Canola oilseed

2 000

89 764

91 764

Palm kernel meal

Negligible

332 872

332 872

Sunflower meal

Negligible

16 728

16 728

Rice bran

6 000 000

Negligible

6 000 000

Broken rice

1 500 000

Negligible

1 500 000

Cassava

2 000 000

Unknown

2 000 000

Wheat

None

2 900 000

2 900 000

5 280 000

7 700 000

12 980 000

Protein sources

Carbohydrate sources

Corn
Source: Tran (2017); Agrolife (2017).

3.4.3 Commercially manufactured aquafeed
Commercial pangasius aquafeed are manufactured for all life stages of this fish
(Table 7), with the exception of broodstock conditioning feed, for which there are no
dedicated products. All the manufactured feeds are floating extruded pellets. The feeds
are generally classified by fish size, from larval stages (1 – 5 g) through to on-grower
feeds (>500 g fish). In line with other fish species, the proximate composition of the
feed changes according to the size of the fish, with protein, lipid and gross energy
reducing with fish size (Table 7). The reduction in the protein level, in particular,
reduces formulation costs, and this is reflected in the price paid for feeds which range
from USD0.84/kg for larval feeds to USD0.50/kg for on-grower fish (>500 g).
The feed regulations (Decree NO.08/2010/ND-CP dated 05/02/2010; Circular
66/2011/TT-BNNPTNT) require that each manufactured feed is registered/licensed
by the D-Fish. To ensure that it remains compliant to the registered proximate
composition, it is tested for proximate composition not more than twice a year.
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TABLE 7

Characteristics of commercially manufactured pangasius aquafeed
Fish size
Parameters
1–5g

5 – 20 g

20 – 200 g

200 – 500 g

>500 g

Pellet size (mm)

1 – 1.5

1.5 – 2.5

2.5 – 5

10

10

Crude protein (%)

35 – 40

30

28 – 26

24

22 – 20

Crude lipid (%)

5–8

5–6

3–5

3–5

3–5

Crude fiber (%)

6

7

7–8

8

8

Ash (%)

14

12

10

10

10

Moisture (%)

11

11

11

11

11

2 800 – 2 900

2 400 – 2 900

1 800 – 2 900

1 800 – 2 300

1 800 – 2 950

Phosphorus (%)

1–2

1–2

1–2

1–2

1–2

Calcium (%)

1–2

1–2

1–2

1–2

1–2

1.8 – 2

1.5

1.3

1 – 1.1

1

Methionine (%)

0.8 – 0.9

0.7

0.6

0.5

0.4

Ethoxyquin (ppt)

150

150

150

150

150

Mean

0.84

0.49

0.52

-

0.50

Maximum

0.89

0.53

0.60

-

0.52

Minimum

0.80

0.45

0.45

-

0.48

-

1.50

1.58

1.60

1.54

Gross energy (kcal/kg)

Lysine (%)

Feed cost (USD/kg)

FCR (mean)

Notes: parts per thousand; “-“data not available.
Source: 2015 Field Survey.

While the feed manufacturers keep their formulations as proprietary information,
the feeds have to conform to the feed specifications outlined under the Vietnamese
National Standard for pangasius and tilapia feeds (Feed Standard: TCVN 10300:
2014). The standard has been compiled by D-Fish, Ministry of Agriculture and Rural
Development (MARD), and approved by the Directorate for Standards, Metrology and
Quality. The standard proscribes the physio-chemical parameters for feeds including
their physical size, colour, integrity and the minimum and maximum inclusion levels
for selected dietary components including crude protein, crude lipid, ash, moisture,
phosphorus, calcium and lysine and methionine. A summary of the standard is
presented in Table 8.
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TABLE 8

Feed standard applicable to pangasius feeds (TCVN 10300: 2014)
Parameters

Types of feed
No 1

No 2

No 3

No 4

No 5

No 6

1.0

1.5

2.5

5.0

10.0

12.0

1. Size
a.) Pellet diameter
b.) Length in comparison with diameter,
times between

1.0

2.  Broken (%), not more than

– 1.5
1.0

a.) Water stability

60

b.) Moisture (%), not more than

11.0

5.   Crude protein (%) not less than

40.0

35.0

30.0

28.0

22.0

20.0

6.   Crude fibre (%) not more than

6.0

6.0

7.0

7.0

8.0

8.0

7.   Calcium content (%) between

1.5 – 2.0

8.   Phosphorus content (%) between

1.0 – 2.0

9.   Lysine content (%) not less than

2.0

1.8

1.5

1.3

1.1

1.0

10.  Methionine content (%) not less than

1.0

0.8

0.7

0.6

0.5

0.4

11.  Ash content (%) not more than

16.0

14.0

12.0

10.0

10.0

10.0

5.0 – 6.0

3.0 – 5.0

3.0 – 5.0

12.  HCL 10% insoluble ash content (%) not more than
13.  Crude lipid content (%) between
14.  Sodium chloride (%) not more than

1.0
8.0 – 10.0

6.0 – 8.0

5.0 – 6.0
1.5

Source: Viet Nam National Standards TCVN 10300:2014 - compound feeds for sutchi catfish and tilapia.

Discussions with a number of the feed manufacturers suggest that the standards
are not reflective of the nutritional requirements of the species, and in many cases the
feed manufacturers exceed the standard specifications to enhance the performance
of their feeds. For example, Glencross et al. (2010) estimated that the crude protein
requirement for 5 – 50 g juvenile fish falls within the range of 34 – 36 percent crude
protein. According to the standard, 5 – 20 g fish require a minimum protein content of
30.0 percent, significantly below their nutritional requirement defined by Glencross et
al (2010). Likewise, from a technical perspective, the adoption of standards for both ash
and acid insoluble ash levels, to establish the amount of indigestible material in the feed
is unnecessary, and will simply result in increased costs in terms of product monitoring
and certification, because ash alone can be viewed as a reliable way to measure the nonnutritive fraction of the feed. The inclusion of other dietary requirements, such as the
energy density of the feed, which has a profound influence on its efficacy, are absent.
Consideration should be given to including this parameter in the standard.
An additional issue with the standard is that it restricts feed formulations to just
six feed types, with for example, protein components of not more than 40, 35, 30,
28, 22 and 20 percent respectively. Feed manufacturers reported that approximately
80 percent of the grow-out feeds (larger feed sizes) that are currently manufactured
contain 26 percent protein, and thus they are not in compliance to the standard.
There is clearly a need to review the current standard in terms of the parameters
included in the standard, and to ensure that the feeds are fit for purpose with respect to
addressing the nutritional requirements of the fish, and also whether it is appropriate to
be so prescriptive that it limits the number of feeds that can be manufactured.
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3.4.4 Product quality monitoring
The feed manufacturers have widely adopted and comply to HACCP and ISO
standards, principally ISO 9001: 2008, 2001 related to Quality Management Systems,
and ISO 22000:2005 related to Food Safety Product Quality Monitoring. All the feed
manufacturers reported testing the quality of their feeds and feed ingredients on a regular
basis. Typically, this entails testing the proximate composition of feed ingredients on
arrival at the feed manufacturing plant to ensure that the feed ingredients being
supplied by the feed ingredient dealers corresponds to the specification supplied on
the manifest. The proximate composition of the finished feed is also usually monitored
on a batch basis to ensure that it complies to the specification presented on the
packaging. The majority (78 percent) of the feed manufacturers reported having their
own in-house laboratories with the remaining 22 percent reporting using the services
of an external laboratory. Evidently those feed manufacturers that reported using the
services of external laboratories were the smaller operators (installed capacity: >75 000
tonnes per annum) where the costs of setting up and operating a laboratory would have
been relatively high. The diagnostics used for proximate composition analysis typically
comprised a combination of traditional wet chemistry techniques, and increasingly,
NIRS (Near-infrared spectroscopy) which while being relatively expensive to install,
significantly reduces sample processing periods, enabling manufacturers to improve
monitoring and rapidly respond to quality issues in their production lines.
3.4.5 Feed packaging, transportation and storage
Typically, commercially manufactured fingerling and grower feeds are packaged in
either 25 kg or 40 kg polypropylene bags that are mechanically sewn and closed with
string. Larval feeds are usually supplied in 20 kg bags. The Vietnamese National Standard
for pangasius and tilapia feeds (TCVN 10300: 2014) regulates feed labelling (Table 9).
TABLE 9

Feed labelling standard applicable to pangasius feed (TCVN 10300: 2014)
No.

Identifier

1

Name of product “Compound feeds for sutchi catfish”

2

Quantity (net weight)

3

Name, address, telephone number of the manufacturer and manufacturing location

4

Standard declared

5

Number of different stages and sizes

6

Batch number and manufacturing date

7

Expiry date

8

Storage conditions

9

Maximum moisture (%)

10

Minimum crude protein (%)

11

Min – max total crude lipid content (%)

12

Ethoxyquin (ppm)

13

Maximum crude fibre content (%)

14

Min - max calcium content (%)

15

Min - max phosphorous content (%)

16

Minimum total lysine content (%)

17

Minimum total methionine + cystine content (%)

18

Antibiotics: none

19

Main ingredients

20

“Contain no substances banned in relevant regulations”

Source: Viet Nam National Standards TCVN 10300:2014 Compound feeds for sutchi catfish and tilapia (Appendix B).
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The feed manufacturers adherence to the labelling standard appears to be good,
and during the survey all feedbags that were inspected were found to comply to the
standard. While the standard provides much of the necessary information that farmers
can use to differentiate feed quality, some potentially useful information is missing. For
example, while the ash level in the feed is appropriately regulated in the feed standard,
this information is missing from the proximate composition data required on the label.
As high levels of ash are usually associated with the use of poor or adulterated feed
ingredients, its inclusion in the proximate composition data will be useful for farmers
when assessing feed quality. Ingredient composition also provides good evidence of the
quality of feed, and rather than requiring “main ingredients” to be listed, all ingredients
used in the formulation should be included on the label. While the standard calls for
the label to display specific additives such as ethoxyquin (preservative) and some
essential amino acids (lysine, methionine and cystine) and some elements (calcium and
phosphorus), there are many other feed additives that provide an indication of feed
quality, including fungicides and mould inhibitors, probiotics, enzymes, flavourants,
colourants, and binders. In this regard, it would be useful to revise the labelling
requirements to enable the farmers to better assess the quality of the feeds available to
them.
Feeds are generally transported either by trucks or vessels. While transport costs
vary according to distance, mode of transport, and the volume of product being
transported, transporting feed by land is generally more expensive than by boat.
Reported land transport costs ranged between USD0.13 and USD0.20/km/tonne while
vessel transport costs ranged between USD0.10 and USD0.06/km/tonne, with the
costs reducing with the size of the vessel used. In the case of the vertically integrated
enterprise farms, the feed manufacturers reported owning their own trucks or vessels
to transport their feeds from their feed manufacturing operations to their farming
operations. Feed wholesalers, retailers and farmers are generally responsible for
organizing the transport to move their purchased feeds from the feed manufacturers to
their farms or storehouses. Transport costs generally accrue to the purchaser and are
therefore borne by the farmer or feed wholesaler/retailer.
3.4.6 Certification
Increasing consumer demand for certified products has resulted in product certification
becoming commonplace along the value chain, and is effectively mandatory for
accessing some export markets. Farm certification programmes require farmers to
demonstrate that their feeds are sourced from sustainable sources and well-managed
feed manufacturers, and this, in effect, has driven the need for feed manufacturers
to adopt certification as a means of ensuring and maintaining sales. Of those feed
manufacturers surveyed, nine percent did not respond to the question and 91 percent
reported that they adhered to at least one certification programme; and of these,
50 percent reported to be certified to two or more different programmes.
While there is a larger number of certification programmes available to the feed
manufacturing sector, common programmes reported include VietGap, GlobalGap
and the Global Aquaculture Alliance (GAA) certification programmes. VietGap
is promoted by the government as a national certification program and is a
mandatory requirement for farmers when selling products to the local market. The
Global Aquaculture Alliance administers Best Aquaculture Practices Certification
(BAP Certification) that is generally required to enter markets in the United States
of America. Sixteen feed manufacturers (33 percent) are currently registered to the
program. Thirty-six feed manufacturers (75 percent) are registered to the Global Feed
Manufacturing Standard. The standard is administered by GlobalGap and is viewed as
particularly important for accessing Western European markets.
The cost of certification varies, and while some costs are incurred to ensure that
the production facility complies to the certification requirements, the cost of being
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registered and accredited on an annual basis was reported to be between USD6 000
and USD10 000 per annum per certification programme. Despite the costs associated
with certification, the fact that the vast majority of the feed manufacturers report
being accredited to at least one certification programme is evidence that certification
can now be considered as standard practice. Further, with the general adoption of
traceability and certification along the pangasius value chain (feed manufacturers,
farmers, processors) the feed manufacturers clearly view certification as a prerequisite
for market access.
Within Viet Nam, the regulatory requirement for farmers to comply with the
VietGap certification programme to access local markets appears to have been an
effective regulatory intervention in promoting the adoption of local standards.
Moreover, the increasing requirement from retailers/consumers for certified and
traceable products in global markets has driven certification, and with the recent
addition of feed manufacturing certification to many certification programmes, it
effectively means that in order to maintain market share, the feed manufacturers have
to be certified.
3.5 Feed wholesalers and traders
Feed is distributed to the farmers either directly from the feed manufacturers, many
of whom maintain their own marketing departments, or through a network of feed
wholesalers and, to a lesser extent, retailers (Figure 4). Of the feed that is supplied to
the farming community, 22.1 percent is produced and supplied by vertically integrated
enterprises (comprising both feed manufacturing and farming operations) for their
own internal use. A further 43.3 percent of the feeds are sold by the feed manufacturers
directly, to farming operations (enterprise, family and cooperative farms) under supply
contracts (see section 3.6.4), and a further 34.6 percent of the feeds are sold through
wholesalers. Of the feeds sold through wholesalers, 94.3 percent are sold directly to
farming operations, and the remainder (5.7 percent) sold to retailers who in turn sell
onto the farming operations. None of the wholesalers reported exporting feed products.

FIGURE 4

Diagram of feed production flow among the value chain

A total of 747 feed wholesalers and retailers are registered as pangasius feed sellers.
The sub-sector is dominated by privately owned family businesses (94 percent). The
rest are large integrated enterprise farms/feed manufacturing companies that also retail
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feeds directly to smaller enterprise farms and family farms. There is no data to ascertain
the percentage of feed being produced by enterprise farms with feed manufacturing
capacity, and the percentage of feed attributed to the stand-alone feed manufacturers.
The wholesalers are characterized by a large number of small family businesses. While
the average wholesaler was found to trade 643 tonnes per annum, it varied between a
maximum of 4 000 tonnes to a minimum of 10 tonnes. Ninety-four percent of retailers
supply between 10 and 1 000 tonnes per annum, with the remainder supplying over 1 000
tonnes per annum. The wholesalers employ an average of 3.4 workers (maximum: 13;
minimum: 1) at a ratio of approximately one worker for each 176 tonnes of feed traded.
The sub-sector is dominated by relatively new entrants. The average age of a
pangasius feed dealership is 6.4 years (maximum: 15 years; minimum: 1 year), with
56 percent being established within the past 5 years, 27 percent between 6 and 10 years,
and 20 percent over 10 years old. Evidently the growth of the feed wholesale sub-sector
has mirrored the growth of the production sector, with the concomitant increase in
demand for feeds.
With respect to financing their businesses, 50 percent of the feed sellers reported
financing their feed sales independently, with a further 40 percent financing sales
through a combination of private capital and bank loans, and 10 percent financing their
operations from bank loans only. Government agencies do not provide any financial
support to the wholesalers or retailers.
As the feed wholesalers purchase feeds from the feed manufacturers in large
quantities they are able to negotiate price reductions. The discount prices offered
to the dealers varied according to the company’s’ discount policies and the volume
of the feed traded, and varied up to 23 percent of the retail price. The dealers profit
margins were reported at 4.07 ± 0.46 percent (mean ± standard error). Similarly, farmer
cooperatives are also in a position to negotiate price reductions in feed, and this can
assist the smaller family farmers significantly, because individually they are too small
to be of commercial interest to the feed manufacturers, and would otherwise be forced
to pay higher prices for their feed from retailers. Specific issues for cooperatives and
small farmers remain (Box 2).

BOX 2

Feed availability, per se, is not the issue for cooperatives
and small farmers in the value chain
It was interesting to note that for cooperative farmers, their constraints to running financially
viable farming operations were not so much related to access to cost-effective feeds, impacting
the economics of their production as to market access for their products. One cooperative
noted that the size of the association had fallen from 800 farmers in 2010, to 200 farmers in
2017. The reason offered was that it used to be easy to sell their harvest to fish processors, but
recently the large increase and associated consolidation in farm production, particularly by
the enterprise farmers, has led the processors to focus their contractual agreements on larger
producers. Even with economies of scale provided by the cooperatives the fish processors
were increasingly reluctant to process the still smaller volumes from the cooperative farmers.
A similar situation was reported by some of the smaller family farmers; their small
production volumes were likewise unattractive to the processors. With reduced access to
processors, the cooperative farmers have been forced to sell to the local market, which is
also problematic because local markets are often located far from the farms, which entails
more investment in additional logistical support such as transport and refrigeration. While
cooperatives currently account for a small volume of annual production (2014: 11 cooperatives;
4 percent of installed production; 53 856 tonnes of production), they will require support to
enable them to access processing capacity and markets so they can continue contributing to
the production sector.
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While the installed storage capacity that feed wholesalers have for storing feed
products varied between 2 and 3 000 tonnes, but it was evident that the majority
of feeds that are supplied by the wholesalers are transported directly from the feed
manufacturers to the farms with no intermediate storage. Fifty-seven percent of the
feed wholesalers indicated that they had less than 10 tonnes of storage capacity, a
further 28 percent had 11–50 tonnes of storage capacity, and just 14 percent had over
50 tonnes of storage capacity. Storage periods at the wholesalers were relatively short
with 80 percent of the feeds being stored for less than 15 days. Minimum storage
periods were reported at five days, and the maximum period was 90 days. Product
quality monitoring for the proximate composition of the feed products that were
traded was uncommon and was reported by just 17 percent of the wholesalers. Of
those wholesalers that tested their products, the monitoring was infrequent and at 60 to
180 days intervals. Testing was most likely at the request of clients that were unhappy
with their products. None of the wholesalers reported having their own diagnostic
facilities for proximate composition analysis, and all used private independent
laboratories.
With respect to the organization of the wholesale/retail sub-sector, there is no
representative trade association to support and promote the interests of the sector, and
in addition, no training or capacity building programmes were reported.
3.6 Farmers
In 2014, the grow-out sector had a total farming area of 5 170 ha ponds and was
comprised of:
• 143 enterprise farms with a 3 389 ha of ponds used to produce 780 004 tonnes of
production;
• 1 490 family farms, totaling 1 572 ha of ponds to produce 309 937 tonnes; and
• 11 cooperatives2 with access to 209 ha ponds to produce 53 567 tonnes.
Enterprise farms are large vertically integrated companies that typically
comprise integrated fingerling production, feed manufacturing, fish
production, and fish processing units. The 20 enterprise farms surveyed were
relatively large farms with an average production area of 14.8 ha (maximum:
51.0 ha; minimum: 3.0 ha), and an average production of 3 545 ± 412 tonnes per annum
(Table 10). Based on all enterprise farms (143) and areas (3 389 ha) and production
(780 004 tonnes) the overall average area per farm equates to 23.7 ha and an average
production of 5 454.6 tonnes per annum.
In contrast, the 15 family farms surveyed had an average production area of
2.5 ha (maximum 2 ha; minimum: 0.2 ha), and a production level of 529 ± 148 tonnes
per annum, although the overall averages are 1.05 ha per farm and 208 tonnes per
annum respectively. They are therefore significantly smaller businesses compared to
enterprise farms. The family farms purchase their feed and sell their products to the fish
processing companies for export or to the local market traders, without the means to
vertical integration. Based on all family farms (1 490) and area (1 572) and production
(309 937 tonnes) the overall average area per family farm equates to 1.05 ha and an
average production of 208 tonnes per annum.

2

Only one of the eleven co-operative farms was surveyed in this study, so the results cannot be viewed as being representative of the group.
Cooperatives account for only 4 percent of production. Survey findings from the surveyed cooperative was excluded from further analysis.
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3.6.1

Production characteristics

3.6.1.1 Grow-out production
The enterprise farms surveyed were more efficiently operated than the family farms
with an average production yields of 362 tonnes/ha/cycle and 317 tonnes/ha/cycle
respectively. The production yield of the enterprise farms was 14 percent higher
(45 tonnes/ha/cycle) than those of the family farms. Notwithstanding differences
between the farm management practices, that are inherently difficult to quantify, the
increased yields reported by the enterprise farms are likely to be partially attributed
to the increased pond depths, which were 0.4 m (or 11 percent) deeper than those
reported by the family farmers. The increased depth at the enterprise farms also
allowed higher fingerling stocking densities, with enterprise farms reporting 14 percent
higher stocking densities, equating to an additional 6.3 fingerlings/m2. In addition,
enterprise farms stocked a slightly smaller fish (34.0 g) than the family farms (39.9 g),
but maintained higher survival rates, at 74.8 percent, compared to figures reported by
the family farms (70.4 percent).
While it is difficult to empirically determine why reported yields were higher in
the enterprise farms, it is likely that deeper ponds, higher stocking densities, smaller
size at stocking, and higher survival rates reported by the enterprise farms contribute
to this. Due to size, the number of employees and technicians employed by enterprise
farms were significantly higher than in the family farms, but the overall productivity
per workers were relatively similar at 116 tonnes/worker/annum for enterprise farms
and 112 tonnes/worker/annum at family farms.
TABLE 10

Production characteristics of enterprise and family farm production systems
Farm characteristics1

Enterprise farms2

Family farm3

Mean

14.8

2.5

Maximum

51.9

5.0

Minimum

3.0

0.2

Production per annum

3 545 ± 412

529 ± 148

Yield (tonne/ha/cycle)

362 ± 48.6

317± 34.7

Farm size (ha)

Pond depth (m)

3.9 ± 0.3

3.5 ± 0.3

Stocking density (fingerlings/m2)

48.8 ± 6.2

42.5 ± 3.0

Size at stocking (g)

34.0 ± 5.0

39.9 ± 5.4

Survival (%)

74.8 ± 2.8

70.4 ± 2.9

Workers per farm

23.6 ± 3.2

5.6 ± 1.5

Technicians per farm

2.5 ± 1.5

1.3 ± 0.2

Production (tonne/worker/annum)

116 ± 23

112 ± 27

Notes: 1 Where indicated data supplied as mean ± standard error; 2data for 20 surveyed farms (out of 143 farms
present in the country); 3data for 15 surveyed farms (out of 1 490 present in the country).
Source: 2015 Field Survey

3.6.1.2 Fry and fingerling production
Fingerling production is usually undertaken at specialist farms that receive 16 – 24 hour
old larvae from hatchery suppliers and grow them out to an average weight of 25 to
30 g over a period of 60 -70 days. The larvae are stocked in ponds at a density of
1 000 larvae/m2 (5 million per 0.5 ha pond). Typically, the survival rate from larvae to
the fingering stage is 10 percent, so mortality is high and related primarily to disease
issues. The use of antibiotics was reported as commonplace during this phase of
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production. When antibiotics are used, they are purchased from local retailers, with the
Provincial D-Fish officers advising on their use and the dosage.
The production period is short and up to three crops may be produced per annum.
The fry/fingerlings are fed extruded feeds during the on-growing period typically
containing 35 to 40 percent crude protein and 5 to 8 percent crude lipid.
Competition between the fingerling producers is relatively high, and depending
upon the supply at the time of harvest, prices for the product can vary considerably.
Average prices paid for fingerlings were reported as 1.10 USD/kg, but depending on
supplies the price can be as low as USD0.75/kg and as high as USD2.64/kg.
Typically, the fingerlings are transported to the grow-out farms in well boats. The
fingerling and grow-out farmers are generally close-by, and transit times reported
varied between 40 minutes and two hours. A typical fish transport protocol, as
described by one of the fingerling farmers surveyed, was as follows:
1. No feeding for a 24-hour period prior to transport to evacuate fish digestive systems.
2. Fish are concentrated in the pond using a seine net.
3. Fish are transported from the pond to a well boat. The fish are carried by hand in
buckets in quantities of 70 – 100 kg. Transport between the pond to the boat takes
approximately 5 minutes during which time the fish are exposed to the air – there
is no water in the bucket.
4. A 20 tonne (20 m3) well boat is used to transport 3 – 6 tonnes of fingerlings.
Journey times are dependent on the distance but usually last for between
40 minutes to one hour. Water exchange occurs during this period, through holes
in the well boat that allow water to pass freely between the canal and the well
boat. Additional oxygen is not provided to the fish.
5. On arrival at the grow-out ponds, the fish are moved in buckets according to the
protocol outlined in point 3 above.
Evidently the high densities at which the fish are transported, and the general transport
conditions could result in stress and physical injuries that could lead to the elevated
mortality rates, upon arrival at the farm, tough other reasons cannot be ruled out (Box 3).
BOX 3

Issues for fingerlings delivered to farmers
A major issue raised by farmers is unrelated to fingerling production per se, but rather to the
low survival rates of the fingerlings once they have been delivered to the grow-out farms.
Typically, the grow-out farmers report that during the first month of grow-out, the
mortality of the fingerlings can be as high as 30 percent. This is considered very high for
fingerlings weighing 25 to 30 g. The reasons for the high mortalities are difficult to establish.
While poor water quality in the receiving waters (grow-out ponds) was viewed by many
of the fingerling farmers as a causative factor, the grow-out farmers generally suggested that
the problem lay in the quality of the fingerlings or the poor transport protocols (see text for
general description) being applied resulting in physical stress and damage to the fish.
Unfortunately, the study was unable to collect empirical data characterizing the water
quality in the grow-out ponds to rule out poor water quality as a causative factor. However,
it was repeatedly reported that fingerling mortality lasts for a period of about one month after
delivery to the grow-out ponds, after which mortality reduces significantly. The prolonged
period of mortality suggests that inappropriate fish handling/transport protocols, that may
result in the fingerlings being injured or stressed during the transit period, also likely plays
a role in the high level of mortality. Pangasius have a strong and serrated dorsal spine and
physical injuries to the fish, sustained as a result of poor handling and confinement at high
densities, cannot be ruled out either, and may account for the extended period of elevated
mortalities after stocking in the grow-out ponds.
It is recommended that further studies are undertaken to establish the impacts of the
current transportation protocol on the welfare of the fingerlings, and if necessary, an improved
fingerling transportation protocol should be developed.
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3.6.2 On-farm production costs
The on-farm production costs associated with the on-growing production of one tonne
of pangasius are presented in Table 11. Production costs accruing to the enterprise
and family farms are comparable. With marginally lower costs for enterprise farms
(USD964/ tonne) compared to the family farms (USD974/ tonne). The highest
elements of production costs relate to farm inputs, notably costs for feed and
fingerlings which account for between 81.0 – 81.5 percent and 8.3 – 6.4 percent of
the production costs respectively. Medical therapeutants and chemical use accounts
for a further 3.0 – 2.4 percent of production costs. In combination, farm inputs
(fingerlings, feed and chemicals) accounted for USD890/tonne (92.4 percent) and
USD880/ tonne (90.4 percent) of the overall production costs for enterprise and
family farms respectively, and in this regard, the data suggests that being a part of
a vertically integrated enterprise does not appear to confer significant input cost
advantages over the smaller family operated farms. It may be that the enterprises
companies may operate their individual production platforms (feed manufacturing,
fingerling production, farming and processing) as individual cost centers, and cost
savings associated with the company’s feed manufacturing plant may accrue to the
feed manufacturing component of the business and not the farm itself. Unfortunately,
the current data is insufficiently detailed to provide wider understanding of this issue
and further research is required.
Labour costs on enterprise and family farms were reported at USD15.9/tonne
and USD26.8/tonne of fish production respectively, and are likely a reflection of the
slightly higher productivity of workers on the enterprise farms (Table 7). While the
remaining production costs are largely comparable. The third highest production
costs after feed and fingerling supply costs relate to relatively high finance costs at 3.4
percent and 3.7 per cent for enterprise and family run farms respectively.

TABLE 11

On-farm production costs (USD/tonne of fish)
Enterprise farms (n=12)

Family farms (n=6)

Production cost elements
Mean ± S.E

Percent

Mean ± S.E

Percent

80.2 ± 8.8

8.32

62.3 ± 8.3

6.40

781.3 ± 11.6

81.05

794.4 ± 10.8

81.52

Medical therapeutants and chemicals

29.1 ± 2.2

3.02

23.9 ± 5.6

2.46

Labour

15.9 ± 3.3

1.65

26.8 ± 11.7

2.75

Pond preparation

7.9 ± 2.2

0.82

8.8 ± 3.6

0.91

Environmental/water quality control

6.0 ± 2.5

0.62

7.1 ± 5.1

0.73

Harvest

9.1 ± 1.8

0.94

8.2 ± 3.1

0.84

Finance (loans/interest)

32.6 ± 10.4

3.39

36.1 ± 10.6

3.71

Other

14.4 ± 4.3

1.49

17.5 ± 7.6

1.80

Total

964.0 ± 15.9

Fingerling
Feed

Source: 2015 Field Survey.

974.5 ± 20.2
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3.6.3 On-fam feed management practices
The mean feed conversion ratios (FCRs) reported by the farmers varied from 1.50
for fingerling (5 – 20 g) rising to 1.58 for juvenile fish (20 – 200 g), and 1.6 for adult
fish (>200 g) (Table 7). On-farm feed management practices varied considerably with
27 percent of the enterprise farmers reporting feeding their grow-out fish once a
day and the remaining 73 percent feeding twice a day (Table 12). Fingerling farmers
reported feeding twice a day with rations being calculated according to fish size.
Feed records were maintained by all the farmers and were used to monitor feed use
and calculate FCRs. Satiation feeding was adopted by 27 percent and 25 percent of
the enterprise and family farms respectively, and 18 percent of the enterprise farms
reported adopting either restrictive feeding regimes (feeding to 75 percent satiation,
Table 11), or calculating feed requirements according to fish size and the biomass in
the pond. Neither of these feeding regimes were reported by the family farmers. This
finding was reflected in the fact that 75 percent of the family farmers reported that
they fed according to their own experience while only 37 percent of the enterprise
farmers reported basing their feeding regimes on their experience.
With feed costs accounting for over 80 percent of farm production costs
(Table 11), optimizing on-farm feed management practices to ensure that feed is
used efficiently and in a cost-effective manner is of paramount importance to the
economic performance of the farming operation. The study showed that while less
than 10 percent of the farmers applied restricted feeding regimes, those that did so
reported a mean reduction in feed production costs of 0.03USD/kg fish (mean feed
production costs per kilogram of fish: non-restricted feeding: 0.80USD/ kg fish;
restrictive feeding: 0.77USD/ kg fish). While the efficacy of reducing feed production
costs through the application of restricted feeding regimes and regimes that alternate
high and low protein rations was demonstrated by Duong, Ly and Nguyen (2011), it
would appear that very few famers, and none of the family farmers have considered
applying these cost-saving feed management techniques. Evidently there is scope to
provide training to many of the farmers to update their on-farm feed management
practices. Nevertheless, feed management training was reported by 80 percent and
91 percent of the enterprise and family farms respectively (Table 13). The feed
manufacturers were responsible for the majority of the training with 54 and 45
percent of the enterprise and family farms respectively reporting receiving training
from the feed manufacturers. Thirty seven percent of the family farmers reported
receiving training from government agencies as opposed to just 14 percent of the
enterprise farmers. For both groups, commercial training courses accounted for less
than ten percent of the training provided.
At 10.8 days and 14.3 days respectively, the feed storage periods employed by the
enterprise farmers were slightly shorter that those of the family farms, but in both
cases the relatively short feed storage periods would suggest that the potential for
feeds to deteriorate on the farms was minimal. In this regard, the maximum period
within which feeds were stored by both farm types was 30 days. Storage conditions
were generally reported as good with all the enterprise farms reporting permanent
feed stores, and 75 percent of the family farms reporting permanent storage facilities,
and 25 percent reporting the availability of temporary feed storage facilities.
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TABLE 12

On-farm feed management practices
Management practices

Enterprise farms (% of total)

Family farm (% of total)

Once a day

27

50

Twice a day

73

50

Satiation feeding

27

25

75% of satiation

18

0

Farmers’ experience

37

75

Pond biomass

18

0

100

100

Feeding Frequency:

Feeding ration:

Maintain feed records
Feed storage
Permanent

100

75

Temporary

-

25

Feed storage (days)
10.8 ± 2.4

14.3 ± 3.4

Max

30

30

Min

3

6

Mean

Source: 2015 Field Survey.

TABLE 13

Percentage of farmers receiving training on feed management from different agencies
Agencies

Enterprise farms (% of total)

Family farms (% of total)

Government agencies

14

37

NGO

6

0

Feed manufacturers

54

45

Commercial training courses

6

9

No training

20

9

Source: 2015 Field Survey.

3.6.4 Feed affordability
The feed investment costs required to fund farming operations, particularly for growout operations, are high and feed affordability is of significant concern to farmers,
especially for the small-scale family farmers where access to capital and maintaining
sufficient cash flows to support business operations may be problematic. Typical
feed production costs accruing for operation of a one-hectare grow-out pond for one
production cycle are estimated at approximately USD249 0003, and thus financing
production requires significant capital investment. In response to farmers need for feed
products and the concomitant need for the feed manufacturers to trade, a number of
funding/sales mechanisms have developed:
a) Feed supply contracts – Feed supply contracts between the feed manufacturers and

farmers are common. Such arrangements are advantageous to both parties as the feed
manufacturer is guaranteed a market for their feed, and the farmer is able to negotiate
a competitive feed price, and is ensured an uninterrupted supply of good quality
feed during the season. In addition, as many of the feed manufacturers are vertically
integrated companies and have associated fish processing capacity, the contracts often
have an agreement in which the feed manufacturer agrees that on harvest, the feed
3

Feed cost calculated as: At a production intensity of 300 tonnes/ha per cycle and an FCR of 1.6. Total feed requirements to support 1 ha of pond
production for one production cycle will be 480 tonnes (300 x 1.6 = 480 tonnes). At a feed cost of USD0.52/kg, the cost of 480 tonnes feed will
be USD249 600 (480 000 kg x USD0.52 = USD249 000).
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manufacturing company will purchase and process the fish at the prevailing market
price. Such agreements confer important advantages to the farmer in that their market
is secured, and in those years in which there is over-supply of fish, they know that they
will still be able to sell their fish. In contrast, farmers that do not have such purchase
agreements in place may find that they are unable to sell their fish at the optimal size
for processing (700 g – 1 kg), and be forced to grow them to a larger size (over 1 kg)
which adds considerable production costs and is a less profitable alternative.
While some farmers report developing long-term relationships with individual feed
manufacturers, other farmers report changing contracts between the feed manufacturers
on a regular (annual) basis. Evidently there is considerable competition between the
feed manufactures to secure contracts with the farmers, and it was reported that sales
representatives from the feed manufacturers regularly visit individual farms to sell their
products.
Feed supply contracts represent significant investments for the farmer, and
significant sales for the feed manufacturer. For example, a typical 7 ha family farm
(grow-out) producing 2 500 tonnes of fish per annum would require a feed supply
contract for approximately 4 000 tonnes feed valued at approximately USD2 million.
Clearly the high value of these contracts is of significance to the feed manufacturers, are
highly valued, and as the loss of such contracts would be detrimental to their business
operations, they have a vested interest in maintaining feed quality. To some extent,
the contracting arrangement promotes a degree of self-regulation in terms of the feed
manufacturers maintaining their product quality.
The feed supply contract terms are variable and are dependent upon the relationship
between the manufacturer and the farmer. The simplest contracts guarantee that the
feed manufacturer will supply feeds at an agreed price, and the farmer pays for the
feeds on a cash-on-delivery (CoD) basis. In the event that the farmer experiences cash
flow problems during the production cycle, the additional feeds that are required
to complete the production cycle will usually be supplied on credit, depending on
the relationship that has developed between the parties. In cases where the feed
manufacturer and farmer have built a long-term relationship over a number of years,
the feed manufacturer may choose to supply the feeds on credit at no additional cost
(interest) to the farmer. In other cases, the feed manufacturer may charge interest on
the cost of the additional feeds that are supplied. The farmer may also resort to using
commercial bank loans to purchase feeds. In such cases the interest rates provided by
either the feed manufacturer or the commercial banks are usually similar (currently
7 – 8 percent per annum).
More complex feed supply contracts typically involve the farmers effectively
becoming “contract farmers” to the feed manufacturers/enterprise companies. These
contracts are usually considered when the farmers are unable to fund their feed costs
from their capital reserves. Typically, the feed manufacturer agrees to cover the feed
costs, and on harvest, agrees to purchase the fish for processing at a pre-agreed price
that takes into consideration the feed cost. The farmer is responsible for the purchase of
the fingerlings and all associated on-farm production costs. The feed cost is calculated
on the understanding that the farmer will attain an FCR of 1.6, which is reported
as the industry norm for pangasius grow-out production. Should the farmer fail to
attain an FCR of 1.6, then the additional feed cost resulting from the poor production
performance is borne by the farmer. For example, if the feed price is USD0.52/kg and
the farmer attains an FCR of 1.6, they will receive the agreed fish purchase price stated
in the contract. If the FCR is lower than 1.6, the money saved as a result of the reduced
feed production cost accrues to the farmer. However, should the farmer perform poorly
and attain an FCR of 1.7, they will receive the agreed fish price minus the feed cost
accruing to the additional feed required to increase the FCR by 0.1. Thus, USD0.52 ×
0.1 = USD0.052/ kg is deducted from the contractually agreed fish sale price.
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b) Cash and credit terms – Farmers that have not entered into contract agreements
with feed manufacturers are forced to purchase feeds either directly from the feed
manufacturers or through the wholesale/retail dealerships. These sales are usually
made on CoD terms but, typically, there is a minimum amount of feed that needs to be
ordered - one feed manufacturer indicated that their minimum order requirement was
5 tonnes per month. Feed orders below the minimum requirement are referred to the
feed wholesalers/dealers. Generally, feed manufacturers do not provide credit services
to the famers, and those that did, reported providing only short-term credit (c. 1 week
– 1 month). This was not the case for the feed wholesalers/dealers. Many farmers
reported developing long-term relationships with their feed wholesalers/dealers in
which credit was made available throughout the production cycle and in the event of a
crop failure, the loan could be extended until the next crop had been harvested. In this
regard, the feed wholesalers and dealers provide an important service to the small-scale
famers that have relatively low requirements for feeds.
3.7 Services
3.7.1 Inspection systems
The People’s Committees of the Provinces and D-Fish are the responsible agencies for
coordinating
• the inspection and licensing of feed manufacturing establishments (Government
Circular: 45/2014/TT-BNNPTNT);
• monitoring the feed manufacturing plants (Government Circular: 44/2014/
TT-BNPTNT); and
• monitoring the quality of fish feeds (Government Circular: 66/2011/
TT-BNNPTNT).
In order to undertake their mandate, D-Fish operates a network of centrally
funded Regional Aquaculture Surveying, Testing and Accreditation Centers. Feed
manufacturing establishments are provided a license to operate and the quality of their
manufactured feeds are inspected to ensure the production facility conforms to national
standards, and the quality of the feeds complies to the feed license specifications.
According to Government Circular: 45/2014/TT-BNNPTNT, feed manufacturing
plants are graded A to C. Grade A facilities are establishments that fully satisfy the
requirements of assurance for quality and safety of food. Grade A facilities are inspected
once every two years; Grade B facilities applies to establishments that satisfy the basic
requirements for food safety and quality, but have a number of violations that may not
seriously affects the food safety and quality. These facilities are inspected on an annual
basis. Grade C facilities are those that have been found not to satisfy the standards
and are subject to repeated inspections within six monthly periods. Compliance to the
regulations appears to be good. In 2016–17, 20 feed manufacturers were inspected in
Dong Thap province. Of those inspected 17 were classified as grade A facilities and the
remaining 3 were classified as Grade B facilities (Mrs. Nguyen Thi Kieu Trang, Deputy
Director of Fisheries Department, Dong Thap, pers. com.). Nevertheless, compliance
is constrained by the absence of sanctions in the Government Circular: 45/2014/
TT-BNNPTNT. In the absence of a sanctions regime, a factory that has been found
to be unsatisfactory in some manner and relegated from Category A to Category B
or C simply has to undergo a more rigorous inspection regime. The lack of sanctions
provides no incentive for the feed manufacturing plant to improve their production
systems/feed quality. Clearly, it would be preferable for all the manufacturing plants to
be operating at the highest grade (Grade A), and therefore to promote compliance to
the highest standards, it would be appropriate to revise Government Circular: 45/2014/
TT-BNNPTNT to include an appropriate sanctions regime.
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With respect to monitoring the quality of the manufactured feeds, the feed
manufacturers register each new feed product that they want to manufacture
and provide the regulators with the feed specifications (proximate composition
information). The composition of the feeds are reviewed and accredited by specialist
scientific council set up by D-Fish. The bureaucratic requirements to register new
feeds was generally viewed by the feed manufacturers as onerous, not only in terms
of the time required to register new feeds, but also the costs and regulatory burden.
Many feed manufacturers indicated that the requirement to register of feeds prior
to production was unnecessary and led to increased time and costs in bringing new
products to market. The quality of the feeds that are registered for manufacturing are
monitored by the Aquaculture Surveying, Testing and Accreditation Centers no more
than twice a year, or when or if quality may be deemed to be problematic, spot checks
may be made. Likewise, the quality of imported feeds and feeds that are manufactured
for export are also monitored for proximate composition. Feeds that fail to meet the
quality criteria can be recalled and destroyed, or in the case of imported feeds, the feeds
may be re-exported.
Some famers reported independently monitoring the quality of their purchased
feeds. In such cases proximate composition analysis was undertaken at independent
laboratories at a cost of approximately USD35 – 25 per sample (crude protein, crude
lipid, ash, crude fibre and moisture). Monitoring was reportedly undertaken on an ad
hoc basis once or twice during the grow-out period, or in the event that the farmer
suspected that there was a problem with feed quality. In the event that the laboratory
analysis revealed that the proximate composition of the feed failed to meet the
specification listed on the feed packaging, the results are generally used to renegotiate
the feed cost, or alternately return the feed and terminate any supply contracts.
3.7.2 Financial services
Access to finance, and in particular financing the high feed cost associated with super
intensive production is problematic for many of the farmers, and particularly the
smaller family farms (section 3.6.4). The farmers report commercial lending rates at
7–8 percent per annum making many reluctant to take out bank loans. Collateral to
support bank loans was also reported as problematic by some of the farmers. While
crop insurance is available, and could be used in lieu of collateral, none of the farmers
reported insuring their crops. While some farmers reported that they did not want to
pay the insurance premiums, others indicated that they did not know enough about
the policies to make informed decisions.
The low uptake of crop insurance services is of concern. Arguably, the high feed
investment costs and the potential for crop losses that are an inherent risk in aquaculture
mean that farmers stand to lose considerable sums of money should they experience
a crop failure. While the larger enterprise farms are likely to be able to absorb such
losses, these would likely prove harder for the small family or cooperative farmers to
accommodate. This being the case, consideration could be given to reviewing the crop
insurance products that are available in the market to establish why the use of these
products are so low, whether they provide cost effective and adequate insurance cover,
and how uptake could be improved.
In the absence of loan/credit, many of the family farmers rely on the feed dealers to
provide access to short term loans, and to a lesser extent loans from feed manufacturers.
As the feed manufacturers appear reticent to extend credit terms to small-scale farmers,
the feed retailers/wholesaler provide an important service in terms of providing access
to credit to small famers that would otherwise be unable to purchase their feeds.

31

32

Aquafeed value chain analysis and a review of regulatory framework of striped catfish farming in Viet Nam

3.7.3 Tax regimes
In 2014, the Vietnamese National Assembly (VNA) approved Law 71/2014/QH13 to
eliminate value added taxes (VAT) on animal feed products. The law applies to both
imported and domestically produced animal feed products. The law encompasses
animal feed ingredients, compound feed, concentrated feed, supplemental feed, feed
additives, and premixes; and effectively exempts feed manufacturers and traders from
paying VAT on the purchase of their ingredients and feed products, and the farmers
from paying VAT on the feeds purchased.
With respect to import and export duties, Viet Nam is a member of the World
Trade Organization (WTO) and is subject to their tariff rules and regulations. The
country is a signatory to a number of global, regional and country trade agreements
that are designed to reduce tariff barriers under the WTO rules. These include global
agreements such as Global System of Trade Preferences Among Developing Countries
(GSTP), regional agreements such as the Eurasian Economic Union (EUAEU) and
the ASEAN free trade area agreements that includes trade agreements with China,
Australia, India, Japan and the Republic of Korea. There are also bilateral country
agreements in place such as the trade agreement between Chile and Viet Nam. These
agreements are designed to reduce tariff barriers where possible. Wheat imports, for
example, are nominally taxed at fifteen percent, however, under the ASEAN AustraliaViet Nam Free Trade Agreement and the EUAEU Free trade agreements, wheat can
be imported into Viet Nam tax free from Australia, the Russian Federation, Belarus,
Kazakhstan, Armenia, and Kyrgyzstan.
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SECTION 2:
REVIEW OF AQUAFEED REGULATORY
FRAMEWORK
1. Introduction
In April 2017, the government of Viet Nam promulgated Decree No. 39/2017/
ND-CP “Providing the regulatory framework for terrestrial and aquatic animal feeds”.
Successful implementation of the new regulatory framework will require its adoption
by government agencies, regulatory bodies and industry stakeholders. The analysis
presented in this section was designed as a review of the regulatory provisions, with a
view to developing recommendations for its adoption by all parties.
Effective regulatory frameworks are those that strengthen enforcement and facilitate
compliance. Briefly, “strengthening enforcement” refers to improving the capacity
of the government to pursue policy, enforce laws, rules and enabling regulations.
Facilitating compliance refers to improving the ability of the firms and farms (the
governed) to understand and comply with rules, regulations and legally prescribed
standards.
In addition, there are governance mechanisms other than regulatory requirements.
These complement and strengthen enforcement and enhance compliance. The outcome
is a more effective, less costly and more sustainable management of the sector.
Governance mechanisms comprise:
1. Command and control (regulatory and administrative). This draws on the
policies that define the rights and obligations of stakeholders (i.e. feed millers,
traders, farmers, etc.). Obligations can include acquiring a permit to establish and
operate a feed mill, trade in feed, and operate a farm. The Decree embodies this
governance mechanism. Its provisions include measures to protect the environment
and health of people; means of surveillance, control and enforcement; penalties to
impose on violations; ways to redress or compensate for damage; standards of
products, standards for manufacturing as well as trading and farming practices; and
certification systems for the quality and safety of products.
2. Market instruments. These set standards of compliance for the quality of a
product and/or the manner in which it is produced for the purpose of better market
access and on the expectation of a higher price. Examples are product and process
certifications, eco-labels, and social labels. An eco-label or a social label takes into
account the attributes of the products other than price, quality and safety. These
other attributes relate to environmental, economic, social and ethical values such as
fair trade, support to small and poor farmers, fair treatment of workers, discouraging
child and forced labour, and related properties such as being organic, or having
other environment protection-related attributes. Another instrument is one that is
based on the polluter pays principle: either the producer bears the cost of polluting
(by paying a tax on emissions, for example) or not polluting the environment
through mitigation actions, such as paying for the construction and maintenance
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of a treatment facility. Either measure affects profitability so that its purpose is to
induce firms and farmers to be environmentally and socially responsible.
3. Self-regulation or voluntary management. Faced with difficulty and the cost of
regulating aquaculture activities, increasing importance is given to self-regulatory
and voluntary management schemes. Their practical application is in the adoption
of best management practices, codes of conduct and codes of practice, developed by
trade bodies such as those representing feed manufacturers’ or farmers’ organizations;
developed with the aid and assistance of government and other stakeholders, to
which individual businesses sign up to. Voluntary management reduces the need
for government functioning in surveillance and monitoring of compliance and
imposing penalties for violation of rules and regulations, which add to the overall
cost of governance, although compliance with specific codes developed still needs to
be undertaken. They also minimize irresponsible practices (e.g. corruption) by the
regulator and the regulated.
4. Stakeholder participation. The principle of stakeholder participation in the
regulatory process is that the State is one of the major stakeholders, but not the
dominant one. Stakeholder participation assumes that the pool of information
and experiences – from all the primary stakeholders - makes it easier to develop,
decide on and implement policies and plans: there is consensus rather than stalemate
or conflict, greater support for decisions agreed through consensus rather than
imposition, and little or no political interference.
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2. Methods
Initially a rapid stakeholders survey was conducted, administered through brief
mailed questionnaires that requested information and opinions on issues related to
enforcement of and compliance with the new Decree 39. A position paper outlining the
issues raised in the survey was presented for discussion at a national workshop held at
the Trade Hotel, Hanoi, on 7th October 2017.
Stakeholders that participated in the review process included, on the government
agency side, MARD with representation provided by D-Fish, the Analysis and
Verification Center, Department of Legislation and Inspection, and the Aquaculture
Surveying, Testing and Accreditation Centre. At the provincial level, DARD
representation was provided by Provincial Aquaculture Departments from Dong
Thap, Can Tho, An Giang, and Tra Vinh, and representation from respective Provincial
People’s Committees. Industry representatives included those from feed manufacturing
companies, wholesalers and retailers. On the scientific and technical support side,
academics from research and development institutions and certification bodies.

3. Review of Decree
No. 39/2017/ND-CP
The review and the independent analysis found that the Decree is, in places, vague. In
some areas, the provisions can be onerous on feed manufacturers with, for example,
the need to conduct experiments that simply add to costs while having little impact on
quality; that in turn deters investment in formulating and developing new formulations.
The review resulted in proposals for substantive revisions to some of the provisions
of the Decree, that aim to:
(i) improve enforcement and/or facilitating compliance, and
(ii) simplify procedures to reduce regulatory costs, facilitate the production of
new feeds, and improve the ability of the regulated parties to comply with
the requirements.
The analysis is presented in an “issues and analysis format”. Individual provisions
(articles) in the regulations are identified on a case-by-case basis, and an analysis of their
appropriateness for adoption or issues regarding their implementation is provided. The
section on Recommendations (Section 3) offers ways to address the issues raised.
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Incentive policies are as yet undefined. Incentives would generally apply to the private sector but also to individuals in public or private
organizations. These could be in the form of:
• recognition for innovations and support for commercializing the innovation
• support to adaptive and on-farm research by government and the private sector through public-private partnerships (PPP)
• partnership in farmer training and technical advice provided to feed manufacturers
• facilitation of registration and licensing of new products and processes
As above, incentives for innovations and support for commercializing an innovation; incentives should also be provided on investments
in addition to land allocation and credit on easy terms. For example: tax holidays; price support for locally produced feed ingredients;
support for research to identify sources and testing the efficacy of local ingredients. It should include research incentives for the
development of new and efficient feed formulations (regardless of ingredient), which improves the quality of feed.

A number of interventions could be considered by MARD. These could include support for training of technicians; acquisition of
equipment (tax exemption or reduced taxes); upgrading of capacities of testing and certification laboratories; assure independence
of the testing and the certification of laboratories; support to the laboratories for them to be able to provide affordable or even free
services to small feed manufacturers.

Clause 2: Prioritize investment in and encourage various economic
sectors to get involved in development, production, exploitation and
effective utilization of terrestrial and aquatic animal feed ingredients
or materials and offer other policies which include the allocation of
more land and extension of concessional credits for cultivation, harvest,
storage, production, preparation and processing of terrestrial and
aquatic animal feed ingredients or materials.

Clause 3: Make investments and encourage private sector's involvement
in the improvement of the capacity for testing and certification of
conformity as the basis for inspection, audit and control of quality
of terrestrial and aquatic animal feeds. Intensify the private sector’s
involvement in public services for development of the terrestrial and
aquatic animal feed industry.

This definition is unclear and makes it difficult to establish which feeds need to be tested and which do not. Clarity is required with
respect to “new active ingredients”. Is the definition limited to feeds that incorporate novel feed ingredients and feed additives that
have not been tested in the country, or is the definition restricted to novel feed formulations.

Comment

Clause 1: Provide incentive policies to encourage all socio-economic
sectoral involvements in research, training, agricultural and industrial
extension and transfer of scientific and technological advances in the
nutrition, and processing of terrestrial and aquatic animal feeds.

Article 5. Regulatory policies for terrestrial and aquatic animal feeds

Clause 1d: New terrestrial and aquatic animal feeds refer to one or
more feed(s) imported into or manufactured in Viet Nam for the first
time, which contains new active ingredients that have not undergone
any experiment in Viet Nam

Article 3. Definitions

Provision (clause no.)

Chapter I: GENERAL PROVISIONS
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6. Ensure that facilities manufacturing animal feeds used for livestock
and poultry disease prevention and treatment purposes are staffed
by veterinarians holding practicing certificates in animal disease
prevention and treatment in accordance with applicable laws and
regulations on animal health.

Clause 5 is not consistent with Clause 1 above.
There is a growing consensus within the global aquaculture community on the need to reduce the use of antibiotics. In view of the
difficulties in developing monitoring and compliance systems, an outright ban in Viet Nam could be considered. Appendix A of the
Viet Nam Feed Standard for Compound Feeds for sutchi catfish and tilapia (TCVN 10300:2014) lists a number of banned substances for use
in aquafeed. While the list is not exhaustive, it includes some classes of antibiotics (e.g. Nitrofurans, Chloramphenicols). At a global level,
some antibiotics remain in use when administered under veterinary supervision. For example, the U.S. Food and Drug Administration
(USFDA) approves the use of Oxytetracycline, Florfenicol and Sulfadimethoxine in aquafeed to combat among others enteric septicemia
in catfish. Based on international best practice, consideration could be given to the use of restricted antibiotics under strict veterinary
supervision (according to Article 6, Clause 3 of Decree 39/2017/ND-CP). Consideration should be given to updating the list of banned
antibiotics listed in Appendix A of the Feed Standards (TCVN 10300:2014), publishing a list of antibiotics that can be used in aquaculture,
and promulgating appropriate regulations for their use.

Clause 5: Allow a maximum of 2 types of antibiotics used in an animal
and aqua feed product.

Some feed manufacturers produce both terrestrial animal (livestock/poultry) feed and aquafeed. Where appropriate animal veterinarians
should be trained in the relevant aspects of fish disease prevention, control and treatment. Alternatively, companies should be allowed
to hire a qualified consultant veterinarian/fish health consultant.

The presence of antibiotics and antibiotic residues in imported feed ingredients, principally from animal by-product meals, is of concern
to feed manufacturers as they may inadvertently incorporate these materials into their feed formulations. The finished feeds will
subsequently appear to be non-compliant to the regulations. Existing feed quality inspection systems need to be expanded to monitor
antibiotics and their residues in feed ingredients of both local and imported origin.

Clause 1 prohibiting the use of antibiotics in aquafeed is inconsistent with Clause 5 of Article 6, which allows a maximum of 2 antibiotics
to be used.

Clause 1: Prohibit using antibiotics in aquafeed

Article 6. Principles of the regulatory management of feeds containing antibiotics
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2. b) Technicians working for these facilities must have at least
university degrees in one of the following majors, including
animal science - animal health or biotechnology (in terms of
animal feeds) or in the aquaculture science or biology (in terms
of aquafeed).

b) Terrestrial and aquatic animal feeds shall not require experiments if it is the result of a research project or scheme recognized by the Ministry of Agriculture and Rural Development
as a technological advance or if it passes experiments and is
approved for sale in countries with which Viet Nam has made
mutual recognition agreements on the procedures for experiments with and recognition of new terrestrial and aquatic
animal feeds.

and

a) Terrestrial and aquatic animal feeds that require experiments
shall be new terrestrial and aquatic animal feeds.

1. Contents of experiments with new terrestrial animal feed
and aquafeed.

For research work, the inclusion of a fish nutritionist in the research team should be mandatory.

Nevertheless, the regulations should consider the need for adaptive research; on-farm trials would be a desirable part of the research and
development process for new feeds and for making improvements to existing feed formulations. Ideally, these are conducted in different regions
to test their suitability under different agro-climatic conditions and socio-economic circumstances of farmers.

With respect to novel feed ingredients and feed additives, there is some justification for government oversight in their use -   to ensure that
only good quality feed ingredients or efficacious feed additives are used, and that these are not harmful. Caution needs to be applied when
assessing novel feed ingredients for use in aquafeed - as their efficacy will depend upon a number of factors including their nutrient profile, the
dietary inclusion level, the base formulation that is used during the trial, and the experimental conditions under which the trial is undertaken.
With respect to feed additives, globally there is an increasing trend towards the use of feed additives to improve the nutrient profile of feeds,
or to enhance the bioavailability of nutrients within the feeds, thereby improving feed performance. Typically, these trends manifest as an
increasing use of pre- and pro-biotics, digestive enzyme preparations, crystalline amino acids, phospholipids. While the efficacy of some of these
preparations are well understood, many are poorly understood, and indeed internationally the efficacy of some feed additives have not been
rigorously tested, and their use in feed formulations is therefore questionable. Undertaking experimental trials to test the efficacy of novel feed
ingredients and feed additives is a technically challenging, expensive and time-consuming task that only the larger feed manufacturers would
be equipped to undertake. Nevertheless, significant research work has been undertaken to establish the efficacy of many novel feed ingredients
used in aquaculture - the results of these trials are either published in scientific or grey literature. With respect to feed additives, the European
Union has developed a comprehensive register of feed additives that can be used in animal feeds (European Union Register of Feed Additives
Pursuant to Regulation (EC) No 1831/2003, Edition 2504) as has the United Sates of America’s Food and Drug Administration (USFDA). To avoid
unnecessary experimental costs, duplication of work, and delays in bringing new products to market, an assessment of the suitability of the novel
feed ingredients/feed additives based upon existing research or use regulations from other regions of the world could be considered.

It is arguable whether government oversight of feed research is necessary. Consideration should be given to whether all new formulations need
testing. If this is the case, it would be onerous to the manufacturers and probably not necessary – high costs would be incurred and bringing
new products to the market would take a long time. The likely result is fewer choices in feed formulations available to farmers. Based on the
known nutritional requirements of a cultured species, feed manufacturers often apply least cost programming to change formulations according
to variations in wholesale prices of feed ingredients. Having to test each new formulation would effectively make this approach unworkable,
arguably adding to feed costs. In this regard, it would be more appropriate to develop a feed standard based on the known nutritional
requirements of the target species and ensure that all formulations conform to the standard.

It is not necessary to test all new feed products for terrestrial and aquatic animal species that are gown locally/regionally and for which
recognized feeds are already available. Among others, this would include feeds for Asian seabass, pangasius catfish and tilapia. In such cases, the
feed manufacturers need only publish declarations of quality that include proximate composition and ingredient profile.

In the event that experiments are undertaken, they need to be executed by an independent institution i.e. a government research institution/
University, which have no commercial interests or connection to the feed manufacturing/importing company.

The term “Experiment” and its purpose require clarification. Does the term refer to the need for verification trials to confirm feed production
attributes claimed by the feed manufacturers? Or is there a minimum set of criteria that a feed must conform to in terms of production
characteristics i.e. growth parameters, contribution to feed conversion efficiency. Furthermore, it is unclear whether the provisions extend to
testing the efficacy of new feed ingredients or feed additives used in aquafeed. The implication is that all new feed formulations irrespective of
their ingredient composition will require testing.

Article 10. Eligibility requirements and contents of experiments with terrestrial and aquatic animal feeds
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b) Inspection contents: eligibility requirements for experimental
facilities; contents of experiments specified in the approved
outline of experiment.

a) Inspection method and degree: The Ministry of Agriculture
and Rural Development must establish a working group
composed of relevant regulators and scientists to carry out field
inspection at least once during the procedures for experiment
with new terrestrial and aquatic animal feeds.

Clause 5: Inspection of experimental activities:

b) Outline of the experiment

Clause 2b: That set of documents submitted to apply for experiments with new terrestrial and aquatic animal feeds shall
include:

Consideration should be given to deciding whether it is necessary/appropriate to have all new feeds tested, and if so, whether
government oversight into the experimental design and processes is necessary (see Article 10 above).

To date, no guidelines have been developed to assist researchers to design experiments required to assess novel feed formulations. MARD will
need to develop the guidelines and the criteria that will be used to assess the efficacy of formulations.

Article 11. Processes and procedures for application for experiments with and regulation of terrestrial and aquatic animal feeds
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Comment

Guidance on how to prepare EIA and environmental protection plans are not available. The industry and environmental practitioners
developing these studies and plans require guidance and training to facilitate compliance.
Incentive policies are as yet undefined. Incentives would generally apply to the private sector but also to individuals in public or private
organizations. These could be in the form of:
• recognition for innovations and support for commercializing the innovation
• support to adaptive and on-farm research by government and the private sector through Public-Private Partnerships (PPP)
• partnership in farmer training and technical advice provided to feed manufacturers
• facilitation of registration and licensing of new products and processes
Setting up the dedicated production lines to allow feeds containing antibiotics to be manufactured was widely viewed as prohibitively
expensive and an unnecessary precaution for the cross contamination of feeds/environment. Instead, the regulations should focus on
ensuring product quality and safety using existing production lines. Consideration should be given to removing this clause.

Product monitoring instrumentation will be installed throughout the production line as a component of complex and usually automated
production systems. However, in smaller feeds mills, such instrumentation may not be installed at all points along the production line.
Compliance by these smaller manufacturing plants may prove prohibitively expensive. Clarity in the application of this clause is required
- the focus on product quality should be on the final product.

Clause 3: Environmental impact assessment (EIA) report or environmental
protection plan must be prepared in accordance with applicable laws
and regulations on environment

Clause 4d: With respect to a facility manufacturing and processing
animal feeds containing antibiotics, it must set up a separate area
for mixing, preparation and formulation of these products in order
to ensure cross-contamination that may occur is contained so that it
cannot affect the ambient environment.

Clause 2: Prioritize investment in and encourage various economic
sectors to get involved in development, production, exploitation and
effective utilization of animal and aqua feed ingredients or materials
and offer other policies which include the allocation of more land
and extension of concessional credits for cultivation, harvest, storage,
production, preparation and processing domestic animal and aqua feed
ingredients or materials.

Clause 4dd: Measurement devices or instruments must be in place
in order to control the quality of terrestrial or aquatic animal feed
products and ensure accuracy in accordance with applicable laws and
regulations on measurement.

Article 7. Eligibility requirements applied to facilities manufacturing and processing of terrestrial and aquatic animal feeds

Provision (clause no.)

Chapter II: ELIGIBILITY REQUIREMENTS FOR MANUFACTURE AND TRADE IN TERRESTRIAL AND AQUATIC ANIMAL FEEDS
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There is a need to assure both the competence and independence of any appointed organization. Fish nutrition should be one of
the areas of expertise of the inspecting and certifying laboratory.

Clause 2: Inspecting entity: The inspecting entity is a competent state authority or an organization appointed by the Ministry of Agriculture and Rural
Development as an entity vested with authority to grant certification of
conformity to quality standards for terrestrial and aquatic animal feeds used
for export and import purposes (hereinafter referred to as the appointed
organization) in order to perform certain inspection activities in the entire
inspection process which are specified by the appointment decision.

The inspection of new testing establishments should be decentralized and coordinated with inspectors of the Provincial Departments
of Agriculture and Rural Development to ensure accuracy and objectivity.

There are provisions for the inspection of quality of aquafeed to be imported and that they comply to Vietnamese standards. And
at the request of importing countries, there are provisions for the inspection of exported feeds to the recipient country’s standards.
However, there is no mention of inspection of the quality of feed ingredients and feed additives that are imported or exported.

There is no provision for the inspection of quality of locally available feed ingredients or feed additives used in feed manufacturing.
Clarity is needed in terms of who bears the responsibility for funding the tests: the feed manufacturer? Or the importation/trading
company.

Comment

General comment:

Article 16. Inspection of exported or imported animal and aqua feeds

General comment:

Article 15. Inspection of domestic animal and aqua feeds

Provision (clause no.)

Chapter V: INSPECTION OF QUALITY OF TERRESTRIAL AND AQUATIC ANIMAL FEEDS

Chapter IV: TERRESTRIAL AND AQUATIC ANIMAL FEEDS APPROVED FOR SALE IN VIET NAM
No comments or suggestions

Chapter III: EXPERIMENTS WITH NEW TERRESTRIAL AND AQUATIC ANIMAL FEEDS
No comments or suggestions

Review of aquafeed regulatory framework
41

Comment

To date, adequate funding has not been made available for MARD to effectively implement international cooperation.

Clause 4a: Draw up the plan for the development and use of terrestrial and aquatic
animal feeds within their jurisdictions

Sector development planning for feed manufacturing and use is a complex task, and it will be difficult to develop and
execute such plans at the level of the Peoples Committee. Arguably a more appropriate level for sector development
planning would be at a national level. Furthermore, feed manufacturers are already subject to a sector-specific regulatory
framework that regulates their activities, and consideration should be given to the appropriateness for the People
Committees to interfere with their business planning operations. As outlined in Article 23: Clause 4dd, at the People
Committee level, there is a compliance role that is necessary to ensure that the feeds available to farmers conform to the
national quality standards, and non-conforming feeds are removed from the market, it is unrealistic to suggest that the
Peoples Committees dictate the types of feed/brands that farmers should use.

Clause 4 lists five responsibilities of the Peoples Committees of centrally affiliated cities and provinces

Clause 2l: Promote international cooperation in terrestrial and aquatic animal feed
industries.

Clause 2e: Set a limit on the minimum number of indicators that must be included in
the applied standard

A review of the Vietnamese National Standard for Compound Feeds for sutchi catfish and tilapia (TCVN 103000:2014)
suggests that the current standard does not reflect the nutritional requirements of the species, and requires revision
(section 3.4.3).

The development of feed standards, indicators and technical regulations requires both significant budgetary allocation
and availability of qualified aquaculture nutritionists. The problems associated with developing standards are further
exacerbated by the need to develop species-specific standards that satisfy the nutritional requirements of the culture
species. The nutritional requirements of many cultured species are poorly understood, and cognizance of limitations of
“current knowledge” needs to be taken into consideration when developing standards. Furthermore, feed standards
should not be viewed as static documents – standards need to be revised as new scientific knowledge emerges and our
understanding of the nutritional requirements of a culture species improves.

Clause 2c: Prepare national standards and national technical regulations on terrestrial
and aquatic animal feeds

and

Effective strategic planning is a multi-disciplinary activity, is complex, time consuming and expensive to implement.
Strategic planning and policy making impacts many government departments and is a long-term process that requires
sufficient budgetary allocation.

Clause 2a: MARD shall take charge of and cooperate with relevant ministries or sectoral
departments in establishment of strategic plans, aims and objectives, policies for
development and utilization of terrestrial and aquatic animal feeds across the nation.

Clause 2 lists 14 implementation clauses outlining the regulatory responsibilities for MARD

Article 23. Responsibilities for regulatory management of terrestrial and aquatic animal feeds

Provision (clause no.)

Chapter VI: RESPONSIBILITIES OF ENTITIES, ORGANISATIONS OR INDIVIDUALS ENGAGED IN TERRESTRIAL AND AQUATIC ANIMAL FEED
INDUSTRIES
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Currently, many feed manufacturers provide farmers with guidance on how best to use their feed products, and many
farmers subscribe to certification programmes that, among other criteria, require farmers to handle their feeds in an
environmentally responsible manner and obtain an acceptable FCR. Nevertheless, some of the smaller family farms report
higher FCRs than their counterparts in enterprise farms. In such cases, production outcomes and the environmental
impacts of their farming operations could be improved through improving their on-farm feed management practices.
While the need for such guidance exists, it may be argued that such specialist training would best be coordinated at a
national level through MARD and D-Fish.
Improvements to aquafeed quality and safety require investment in new technologies. Appropriate funding to support
such initiatives is unlikely to be available at the level of the Peoples Committees. While Raw Material Zones dedicated
to the production of local feed ingredients that can be used in aquafeed have been developed in some areas, they are
generally poorly planned, and feed manufacturers usually have to import a component of the feed ingredients required
to manufacture their feeds. Improving the effectiveness of the Raw Materials Zones in the country requires changes to
regulatory frameworks that govern tax incentives and credit provision. Changes to these regulations have to be made at
the national level and are beyond the legal remit of the Peoples Committees. The development of incentive policies is
deemed to be a national government responsibility and not one accruing to the Peoples Committees.

Clause 4b: Direct guidance on effective and environmentally friendly utilization of
terrestrial and aquatic animal feeds

Clause 4c: Adopt incentive policies for and command competent authorities within
their jurisdictions to provide facilitation for enterprises located within their jurisdictions to improve terrestrial and aquatic animal feed quality and safety
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While test results should be kept for two years, samples preservation periods are too short and there is a chance that in
the event of prolonged disputes, samples could be spoiled or disposed before they can be re-tested/the dispute resolved.
In this regard, consideration could be given to preserving samples for a year. The corollary is that the additional storage
periods would increase costs to the manufacturers as the materials will have to be stored for longer periods. It should be
recognized that the clause calls for self-regulation of quality monitoring, and the efficacy of such a system in ensuring
feed quality should be considered. In terms of independent testing and monitoring, consideration should be given to
developing an independent national feed and feed ingredient monitoring programme in which government agencies/
independent bodies test the quality of the feed ingredients/finished products and have the necessary resources/legal
framework to ensure compliance.
The time and cost associated with developing new feeds are substantial. These costs make some companies reluctant to
introduce new feeds solely for the Vietnamese market. Consideration could be given to increasing the scope of this clause
to include access to export markets.
Preparing and submitting production reports is an onerous undertaking, and preparing monthly reports places a high
administrative burden on the feed manufacturers. It would be desirable and indeed more appropriate to have either
six- or twelve-month reporting periods. Consideration should be given to submitting the production reports to provincial
D-Fish departments rather than to the Ministry.

Clause 4: Carry out testing and file results of testing raw materials and finished feed
products as a manner to satisfy requirements for in-process quality control and to
access these results for the imposition of sanctions for any future violation. Store test
results for a duration of two years and deposit and preserve test samples for a period
of 30 days after the expiry date.

Clause 8: Produce terrestrial and aquatic animal feeds for Vietnamese markets only
in accordance with Chapter IV hereof. (note: Chapter IV conditions for the sale of
terrestrial and aquatic animal feeds in Viet Nam)

Clause 10: On 25th day of every month, prepare a review report on manufacturing of
terrestrial and aquatic animal feeds for submission to the Ministry of Agriculture and
Rural Development and an ad-hoc report upon the request of competent authorities
having regulatory authority over activities relating to terrestrial and aquatic animal
feeds.

Compliance to these regulations is difficult for farmers as the regulations are complex and contained in various separate
documents. The systems are overly complex, and farmers find it difficult to locate the appropriate regulations. A set of
comprehensive guidelines should be developed to promote compliance.
Farmers are the end users of the feed products, and it is therefore in every one’s interests to ensure that they receive good
quality products. In this regard, they should have access to cost effective quality inspection systems (laboratory services)
so that they can independently test the quality of their feeds (as many currently do on an ad hoc basis), and thereby
ensure that they are receiving good quality products, or products that conform to the purchased technical specifications.
In contrast, the major focus of government quality compliance systems should be monitoring the feed supply chains
– the feed ingredient suppliers, feed manufacturers and feed wholesalers/retailers. Farmers need guidance on how to
appropriately assess the quality of their feeds and the technical requirements of the audit system.
For farm management purposes, all feeds used should be recoded, not just those that contain antibiotics. This is necessary
for assessing farm productivity and should be a component of standard operational procedures.

Clause 1: Comply with the government regulations and instructions given to terrestrial
and aquatic animal feed suppliers for transportation, storage, conservation and use of
terrestrial and aquatic animal feeds. Avoid using prohibited substances in farm animal
production systems.

Clause 2: Comply with requests for audit or inspection of quality of terrestrial and
aquatic animal feeds made by regulators.

Clause 4: Keep a logbook that records the use of animal feeds containing antibiotics
for the purpose of animal disease prevention and treatment.

Article 26. Responsibilities of entities or individuals using terrestrial and aquatic animal feeds

Feed quality assessment procedures are onerous, and take a long time to comply with. Consideration could be given to
simplifying the procedures.

Clause 2: Declare the applied standards and make declaration of conformity (if any)
with quality standards of terrestrial and aquatic animal feeds as prescribed and deposit
one set of documents at their offices

Article 24. Responsibilities of entities or individuals engaged in production of terrestrial and aquatic animal feeds
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Certification bodies indicated that 30 day reports were unnecessary and reporting could be extended to every three or six
months. In the event of non-conformity to standards, reporting periods should be rapid such that consignments of feed
can be seized immediately, and before they are released to the end users. This should apply to both feed ingredients and
finished feeds.

The standards applied to importing enterprises are inexact and difficult to enforce. These should be revised.

The regulations for the labelling of aquafeed manufactured and sold in Viet Nam are in place. Imported and exported
aquafeed also require product labelling that can be used to assess compliance. Currently, there are no regulations
regarding products that are traded without labels or imported feeds with labels that are difficult to read – such as
those in English, Thai, Chinese and Arabic. The language issue complicates compliance processes for the certification
organizations.

General comment:

While the responsibilities of organizations undertaking feed experiments are outlined in Article 28, the processes for
eligibility and the application process to undertake these experiments is incorporated into Chapter III (Articles 10 and 11).
The procedures for performing feed experiments outlined in Chapter III need to be developed by MARD. See comments
regarding Article 10: Clause 1 regarding the need for feed experiments for new feed formulations/feed ingredients.

Article 28. Responsibilities of organizations performing experiments with terrestrial and aquatic animal feeds

Clause 2: Submit the evaluation report on the result of certification of conformity in
the terrestrial and aquatic animal feed industries to the appointed entity on a monthly
basis or upon request.

Clause 1: Assume liability and accountability to the appointed entity for the result of
certification of conformity in the terrestrial and aquatic animal feed industries.

Article 27. Responsibilities of organizations granting certification of conformity in the terrestrial and aquatic animal feed industries
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Feed is transported to an integrated
enterprise farm by a mechanized boat,
Mekong Delta, Viet Nam.
(©FAO/Mohammad R. Hasan)
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SECTION 3:
RECOMMENDATIONS TO IMPROVE
VALUE CHAIN PERFORMANCE AND
REGULATORY FRAMEWORKS
The recommendations to improve the performance of the value chain were derived from
the aquafeed value chain analysis presented in Section 1 and the consultative review of
Decree 39 presented in Section 2. The recommendations are technical and strategic; the
technical recommendations relate to issues of feed quality and safety, feed use, efficiency
and the cost of compliance and quality assurance; the strategic recommendations focus
on the need to adopt policy interventions to stimulate and improve the functioning
of the aquafeed value chain. A number of the recommendations should be considered
when formulating the Decree’s enabling regulations.

1. Technical recommendations
a. Feed Quality and safety
1. Revisions to the National Feed Standards. The National standard for Sutchi Catfish
and Tilapia (TCVN 10300:2014) are outdated and should be revised. Under Article
23 of Decree 39, MARD is the responsible agency for setting the standard. The
following issues need to be addressed:
a) The standards do not reflect the nutritional requirements of the species and, in

many cases, the feed manufacturers exceed the standard specifications to enhance
the performance of their feeds. A technical review of the nutritional requirements
of pangasius needs to be undertaken and the standard modified accordingly.
b) Feed additive listings are insufficient. While Appendix A provides a limited
listing of those feed additives that are banned, it is not comprehensive. Decree
39 is conflicting in terms of both prohibiting and allowing the use of antibiotics
in feeds (Article 6, clauses 5 and 6) and this conflict needs to be resolved. In
some countries, selected antibiotics are registered for use in catfish culture under
veterinarian supervision, and consideration could be given to allowing their use
in Viet Nam under similar provisions. The revision to the feed additive listings
could be based on best practice from other regions, for example, such as those of
the European Register of Animal Feed Additives Pursuant to Regulation (EC)
No 1831/2003 or the United States of America’s Food and Drug Administration
(USFDA) or the Association of American Feed Control Officials (AAFCO)
extensive registers for animal feed additives.
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c) The feed label standard is outlined in Appendix B and provides limited information

to adequately assess feed quality. It would be useful to revise the standard to
include information relating to the ash content of the feed, and a list of all feed
ingredients and feed additives used in the formulation. This additional information
would improve farmers’ ability to make informed choices when buying feed.
d) A standard for broodstock conditioning feeds needs to be developed. Currently
broodstock conditioning feeds are not commercially available. Developing a
standard for these feeds would assist feed manufacturers in their production,
and provide the broodstock farms with specialist feeds to enhance production
outcomes.
e) The feed standard should be revised and updated on a regular basis to ensure that
it remains relevant with recent advances in nutrition research and conforms to
international best practice.
MARD is responsible for setting feed standards, and this role is enhanced by its
collaboration with the research and development institutions, which are ideally placed
to take a lead technical role in the revision of the standards.
2. Chapter 3 of Decree 39 calls for new animal feeds to be tested before they are licensed
for manufacture. Clarity needs to be provided with respect to the need to test all
new feeds, feed additives and feed ingredients used in aquafeed. Consideration must
be given to the need for government oversight in feed research, and whether feed
manufacturers need to test all their new formulations or feed ingredients prior to their
licensing. Animal feed testing is a lengthy and expensive process requiring significant
technical skills and financing. From a technical perspective, it is arguably unnecessary
to test all new feeds because adherence to a science-based National Feed Standard
should be sufficient to ensure that the farmers are provided with feeds that satisfy
the nutritional requirements of the cultured species. From a financial perspective,
the additional costs and time taken to bring new feed formulations to market would
likely deter the feed manufacturers from developing new feeds, reducing feed choices
for farmers. Consideration should therefore be given to revising the feed standard
and then ensuring that feed manufacturers comply with the revised standard.
3. Oversight of the quality of feed ingredients that are available to feed manufacturers
should be improved. In Decree 39, Articles 15 and 16 are silent on the requirements
for the inspection/monitoring of the quality of imported and locally available feed
ingredients and additives used in aquafeed manufacture. While many of the larger
feed manufacturers have on-site laboratories and use these to test the proximate
composition of their feed ingredients, smaller feed manufacturers do not have
the same facility, making it difficult and relatively expensive for them to evaluate
the quality of their feed ingredients. Of significant concern is the adulteration
or contamination of local and imported feed ingredients with substances such as
melamine, aflatoxins, antibiotic residues, and other banned substances. Monitoring
for the presence of many of these chemicals is expensive and would be beyond the
technical capacity of most of the feed mills. There is some technical capacity to
monitor for these chemicals at the Regional Aquaculture Surveying, Testing and
Accreditation Centers, and consideration could be given to co-opting these centers to
provide a screening service and, where necessary, upgrading their diagnostic capacity
and providing appropriate funding for a monitoring programme.
4. Under Article 16 of Decree 39, there are provisions for the inspection of the quality
of imported aquafeed to ensure that they comply with Vietnamese standards. At the
request of importing countries, there are provisions for the inspection of exported
feeds to the recipient country’s standards. However, there is no mention of inspection
of the quality of feed ingredients and feed additives that are imported or exported.
Regulations to inspect these materials should be developed.

Recommendations

5. Mortality rates of newly stocked fingerlings in the grow-out out ponds are higher
than would be reasonably anticipated. This has a relatively small impact on aquafeed
use (depending on when mortality occurs and how much feed has been given to
that point), but it reduces production efficiencies and will manifest as reduced
production and eFCRs in the grow-out systems. The high mortality rates are likely
the result of physical damage and stress to the fish during transport from nursery to
farm. Consideration should be given to reviewing the handling and transportation
protocols to identify the critical points during transport that result in stress/damage
to the fish. For example, it is likely that the fish suffer physical damage when they
are moved in 70 kg dry baskets from the nursery ponds to the transport vessels.
Likewise, consideration should be given to the stocking densities used in transit,
water quality in the transport vessel, transport period, and the quality of the
receiving waters in the grow-out ponds.
b. Efficiency and cost of compliance
1. Better feed management guidelines should be developed to provide farmers with
updated guidance on how to optimize their feed use. The guidelines should address
issues of on-farm feed management and describe best practices in feeding strategies
(e.g. feeding to satiation vs. restricted feed practices vs. feed tables). The regulatory
guidelines on the transportation, storage, conservation and use of prohibited
substances that are currently described in various documents should be included.
The guidelines would provide the basis for training programmes to assist farmers to
improve their feed use practices. Particular attention should be given to providing
training to family farmers and co-operative farmers that are currently not applying
best practice. D-Fish should take the lead role in the development of the guidelines
with R&D institutions providing the scientific and technical inputs. Training could
be organized at the local level by the People’s Committees and conducted through a
partnership among government agencies, feed manufacturers and R&D institutions.
2. Consideration could be given to revising selected provisions of Decree 39 and
associated regulations to reduce compliance costs and facilitate compliance. The
following are suggested:
a) To maintain appropriate technical production standards, a fish nutritionist

(technical staff) should satisfy the eligibility requirements for facilities that
manufacture and process feeds and for research and development organizations
that are involved in feed experiments. An alternative to hiring a fish nutritionist
is to engage the fish nutritionist as a consultant.
b) Some feed mills produce both terrestrial and aquatic animal feeds. There are
few veterinarians with expertise in aquatic diseases so that terrestrial animal
veterinary experts employed by the feed manufacturing company need to be
trained in relevant aspects of fish disease prevention, control and treatment. The
alternative is to hire a consultant fish health specialist.
c) The requirements to develop separate production lines for each type of terrestrial
and aquatic animal feed products and those using antibiotics (Decree 39,
Article 7, 4d) is viewed as prohibitively costly by the industry. It is also technically
unnecessary. While the government regulatory frameworks rightly promote the
production of quality and safe feeds, the requirement for separate production
lines would have minimal or no impact on maintaining the quality and safety of
feeds. If the requirement is implemented the feed manufacturers should develop
protocols to show how they will ensure there is no cross-contamination between
feeds containing and not containing antibiotic.
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d) Feed manufacturers are required to present an Environmental Impact Assessment

(EIA) report and Environment Protection Plan (EMP) as components of their
eligibility requirements to Article 7, 3. Guidelines for the development of the
reports and plans need to be developed to assist the feed manufacturers and
environmental practitioners to comply with the requirements.
c. On quality assurance
Article 23 of Decree 39, outlines the statutory requirements that the feed manufacturers
have to comply with in terms of testing and monitoring the quality of their product.
The requirements for product monitoring, testing and reporting are rigorous. While the
feed manufacturers should be monitoring their product quality on a continuous basis,
the regulations call for feed samples to be stored for a period of 2 years. Furthermore,
reporting their testing and monitoring activities, on a monthly basis, results in a heavy
administrative burden on the companies. For example it can take between 10 and 15
days to certify some aspects of feed quality. In cases where the feed quality parameters
are not met, it takes additional time for the laboratory to re-test the feed. This being
the case, it would be appropriate to extend the monitoring reporting period to three- or
six-month intervals.
In many respects the current system calls for self-regulation of feed quality
monitoring, and the efficacy of such a system in ensuring feed quality should
be considered. With respect to government sponsored independent testing and
monitoring, consideration could be given to developing a national feed and feed
ingredient monitoring programme – this could be developed through D-Fish and the
Regional Aquaculture Surveying, Testing and Accreditation Centers.
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2. Strategic recommendations

1. On incentives to encourage all socio-economic sectors’ involvement in research,
training, agricultural and industrial extension and the transfer of scientific and
technological advances in the nutrition, and processing of terrestrial and aquatic
animal feed industry, the policy should consider appropriate forms of incentive and
support, such as:
• Support to research, recognition for innovations, and support for commercializing
those innovations.
• Support to adaptive and on-farm research by government and the private sector
through public–private partnership ventures.
• Partnerships among government regulatory and development agencies, Research
and Development institutions and feed companies in the provision of farmer
training and technical advice.
• Facilitation for the registration and licensing of new products and processes.
2. On encouraging various economic sectors to take part in the development,
production, exploitation and utilization of terrestrial and aquatic animal feed
ingredients with incentives such as the allocation of more land and the extension of
concessional credits for cultivation, harvest, storage, production, preparation and
processing of domestic terrestrial and aquatic animal ingredients or materials, the
policy should also consider the following incentives:
• Support for commercializing an innovation;
• Tax holidays and price support for locally produced feed ingredients;
• Support for research on the development of local feed ingredients;
• Incentives for the development of new and efficient feed formulations (regardless
of ingredients) which improves the quality of feed; and
• Specific support for farmers to grow soybean as a replacement for fishmeal.
3. On the policy to encourage private sector's involvement in the improvement of
the capacity for testing and certification of conformity as the basis for inspection,
audit and control of quality of terrestrial and aquatic animal feeds and intensify the
private sector’s involvement in public services for development of the terrestrial and
aquatic animal feed industry, the policy should consider:
• Support for training of technicians;
• Support for the acquisition of equipment (through tax exemption or reduced
taxes);
• Support for upgrading of capacities for testing and certification laboratories;
• Assurance of the independence of laboratories;
• Support to enable laboratories to provide affordable or even free services to small
feed makers and also farmers wishing to verify the quality of the products they
purchased.
4. The Provincial People’s Committees should consider organizing multi-stakeholder
consultations to develop a provincial aquafeed development plan that is in line with
the national programme. They should assume a greater role in and strengthen their
capacity for local enforcement of the regulations, and promotion of good practices
in the manufacture, trade and utilization of aquafeed in their jurisdictions.
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5. Consideration should be given to developing national associations of feed
manufacturers and feed traders. At present, there are no producers or trade
organizations that can represent the interests of the feed manufacturers or feed
traders when interacting with government agencies or the wider aquaculture
production sector. In the absence of such associations, industry Codes of Practice,
that are designed to promote best practice within the sectors, have not been
developed.
6. Consideration could be given to the development of a policy to support investments
in technology for fishmeal processing, its commercialization, and use in aquafeed.
While Viet Nam has access to low-value fish that could be used as the raw material
for fishmeal production, the fishmeal production sector has a limited output.
7. A review of the crop insurance market could be undertaken, and policy and support
measures developed to promote the use of insurance services. The uptake of existing
aquaculture crop insurance programmes is low. As a result, farmers especially the
small-scale family and cooperative farmers that have limited cash reserves, are highly
vulnerable to financial risks from crop loss. The likelihood of serious losses has been
exacerbated by climate change variability.
8. Policy interventions to improve access to processing capacity for small-scale
farmers should be developed. Due to their relatively low level of production, small
family farms and co-operatives are usually unable to negotiate processing contracts.
At times, this forces them to maintain their stock for a longer period than necessary,
and beyond the desired size for processing. Fish grown over the optimal size for
processing are less profitable for the farmers, significantly reducing returns on
farming operations.
9. In line with Viet Nam’s policy on environmental and biodiversity conservation,
provisions need to be included on the development of a traceability mechanism and
certification scheme to assure that fish-based materials (fishmeal and fish oil) are not
sourced from illegal fishing or over-exploited fishery resources.
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APPENDIX A

Compound feed for sutchi catfish and tilapia: TCVN 10300:2014
Banned substances (chemicals, antibiotics) in compound feeds for sutchi catfish
and tilapia
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Aristolochia spp and their products
Chloramphenicol
Chloroform
Chlorpromazine
Colchicine
Dapsone
Dimetridazole
Metronidazole
Nitrofuran (including Furazolidone)
Ronidazole
Green Malachite (Xanh Malachite)
Ipronidazole
Other Nitroimidazoles
Clenbuterol
Diethylstilbestrol (DES)
Glycopeptides
Trichlorfon (Dipterex)
Gentian Violet (Crystal violet)
Fluoroquinolones (banned in production and trading of seafood for export to
USA and North America)
20. Cypermethrin
21. Deltamethrin
22. Enrofloxacin

Harvest of striped catfish in small-scale
catfish farm, Mekong Delta, Viet Nam.
(©FAO/T.P. Nguyen)
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APPENDIX B

Compound feed for sutchi catfish and tilapia: TCVN 10300:2014
Items to be presented on a label
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Name of product “compound feeds for shutchi catfish” or “compound feeds for
tilapia”
Quantity (net weight).
Name, address, telephone number of the manufacturer and manufacturing
location
Standard declared.
Number for different stages and sizes.
Batch number, manufacturing date.
Expiry date.
Storage conditions.
Maximum moisture (%).
Minimum crude protein (%).
Min-max total fat content (%).
Ethoxyquin (ppm).
Maximum crude fibre content (%).
Min-max calcium content (%).
Min-max total Phosphorous content (%).
Minimum total Lysine content (%).
Minimum total Methionine + Cystine content (%).
Antibiotics: none.
Main ingredients.
“Contain no substances banned in relevant regulations”.
Notes (if any).

Harvested catfish are transported from an
enterprise farm to the processing Centre,
Mekong Delta, Viet Nam.
(©FAO/Mohammad R. Hasan)

Viet Nam’s current production of some 1.2 million tonnes
of striped (pangasius) catfish is 30 percent of its total aquaculture output;
much of it is exported to 140 countries. By 2020, the value of the sector is expected
to reach USD2.0 billion a year. Among several technological improvements,
its growth in previous years has primarily been contributed by quality feed.
But growth has stabilized. To give it another boost that ensures a responsible
feed manufacturing and distribution sector, responsible feeding practices, and
an equitable sharing of the additional benefits from increased productivity
throughout the value chain, the Government deemed it necessary to further
improve the performance of the feed value chain. The actors in the value chain
comprise input suppliers, including feed ingredients suppliers, feed manufacturers,
hatchery operators (seed producers), fingerling and grow-out farmers,
processors, exporters, consumers and service providers.
Regulation in feeds — defined by Decree 39/2017/ND-CP
“Providing the regulatory framework for terrestrial and aquatic animal feeds” —
was reviewed. The combined studies suggested recommendations to improve
value-chain functioning. Substantive revisions were also made on some provisions
of the Decree to improve enforcement or facilitate compliance or both.
Measures were outlined to simplify pprocedures that would reduce cost of
regulation, facilitate the production of new feeds, and improve the ability
of the regulated to comply.
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