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Abstract: Food production is everybody’s concern. One of the aspects that can be looked into is the fishing sector that is a good source of livelihood 
and food, as well. Fishing directly from the rich Philippine natural water resources can’t sustain the increasing people's demand on fish. Fish is 
essential to one’s meal due to proteins and nutrients derived from it. To address such concern, aquaculture is deemed necessary. Aquaculture plays 
a significant role in increasing fish production to sustain the people’s need and demand in various life aspects. In the Philippines, Regions 1(Ilocos 
region) and 2 (Cagayan Valley) are known growers of Siganid (Siganus guttatus). Said species can be claimed as a promising commodity due to its 
meat quality and taste. Along this study, the aquaculture activities; distinct features of value chains; roles and activities of the intermediate, major 
support, other linkages; and, the value addition contributed by each player were answered. Industry assessment and surveys were conducted to 
determine the market distribution of S. guttatus, thus; public officials’ assistance and rural folks were tapped to trace the major producing areas. 
From the identified regions, a value chain map wherein traders (wholesalers) served as the link between chain players was established. Value chain 
analysis (VCA) framework was used in data analysis. Results of the survey were presented and validated in a focus group discussion (FGD) with the 
participants representing different actors of the siganid aquaculture chain and support agency enablers. Results showed that the production 
environments of siganid aquaculture, farming systems and distinct features of value chains vary in both regions, however; they do not differ on 
farming technology and production scale. There was a significant interplay between and among the intermediate suppliers, key role players, support 
services and other linkages in both regions. The product flow showed that market distribution was limited since it was just within the provinces of 
identified regions.  With regards to value addition, grow-out operators S. guttatus contributed most in region one (1) while fry collectors added more 
than half of the total share in Cagayan Valley.  
 
IndexTerms: Analysis, Aquaculture, Philippines, Siganid, Value chains 
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1 INTRODUCTION 

FISHING is a global industry [1], but small-scale fisheries and 
aquaculture make critical contributions to development 
employing over 41 million people worldwide, the vast majority of 
whom live in developing countries. Concerning food security 
and nutrition, fish is a source of nutrients for the poor and is 
animal protein [2]. Fish is among the most widely traded 
foodstuff in the world with 37 percent of fish produced (live 
weight equivalent) sold internationally [3]. In 2006, exports of 
fish valued at USD 85.9 billion [3], more than half of which 
originated in developing countries [4]. In 2002, net exports of 
fish generated more foreign exchange earnings for developing 
countries than rice, coffee, sugar, and tea combined [5]. 
Aquaculture has grown by 6.9 percent per annum since 1970 
[3] and now provides half of global fish supply [4],[5]. In a 
thematic paper [6] proposed that as global demand continues to 
grow, there are opportunities for poverty reduction within the 
sector if the supply of fish caught in the wild. It will help and  
can promote sustainability in aquaculture areas [9].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

On the other hand, Aquaculture Steering Committee of the 
Fisheries Department of the Food and Agriculture Organization 
(FAO) of the United Nations defined aquaculture as the farming 
of aquatic organisms, including fish, mollusks, crustaceans and 
aquatic plants. Farming implies some form of intervention in the 
rearing process to enhance production, such as regular 
stocking, feeding, protection from predators, etc. Farming also 
involves individual or corporate ownership of the stock 
cultivation. For statistical purposes, aquatic organisms which 
are harvested by an individual or corporate body which has 
owned them throughout their rearing period contribute to 
aquaculture appropriate licences, are the harvest of fisheries 
[10]. Aquaculture in the Philippines is carried out in three major 
aquatic environments: brackishwater, freshwater, and marine. 
Brackishwater aquaculture is limited to intertidal flats, mangrove 
swamps, and estuarine areas [9]. It is the largest regarding 
extent and value of production. Average annual production of 
brackishwater fishponds, pens, and cages from 2003 to 2005 
reached 265,000 tons representing 16% of total aquaculture 
production and more than half of the food-fish output [11]-[12]. 
Aquaculture is as diverse as agriculture. Table 1 indicates that 
at least 18 species with only 6 commodity groups or species are 
farmed contributing substantially either by volume or value 
terms to total production: seaweeds, milkfish, tilapia, penaeid 
shrimps (principally the black tiger shrimp, Penaeus monodon), 
mussels and mud crabs (Scylla spp.). However, one of the 
species that are becoming important in the fisheries sector are 
siganids (Table 1), which are captured [13] or cultured [14]. 
They are olive-green in color with characteristic small white 
spots on its sides. Some of the most common species in the 
Philippines, particularly in Region 1 and Region 2 are Siganus 
canaliculatus and Siganus guttatus. Traditionally, S. guttatus 
and S. vermiculatus are cultured in brackishwater ponds. 
Reports showed that they attain a marketable size of 150 grams 
(g) within 5–7 months. These species are preferred for culture 
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because of their herbivorous food habits, fairly good growth, 
and economic value [15]. 
 

Table 1.Volume and Value Terms of Species 
 

Species  
Volume Value 

Quantity (t) 
Share 
(%) 

Amount 
('000 P) 

Share (%) 

ALL 
SPECIES 

1,895,847 100 49,169,788 100 

Seaweeds 1,338,597 70.6 6,040,899 12.28 

Milkfish 289, 153 15.25 17,577,207 35.74 

Tilapia 163,003 8.59 8,900,613 18.1 

Black Tiger 
Shrimp 

37,721 1.98 13, 623,435 27.7 

Mussels 20,159 1.06 138,863 0.28 

Carps 17,228 0.9 365,705 0.74 

Oysters 16,495 0.87 105,974 0.21 

Mud Crab 6,861 0.36 1,694,588 3.44 

Catfish 2,355 0.12 146,546 0.29 

White Shrimp 1,519 0.08 158,357 0.32 

Groupers 273 0.01 101,566 0.2 

Siganids 151 0.01 22,389 0.04 

Other 
Species 

2,334 0.12 293,646 0.59 

The lowest production was in 1996, which is considered to be 
the beginning of siganid aquaculture in the Philippines. Lower 
siganid aquaculture production was recorded in 2005 (150.89 
metric tons) and 2011 (186.20 metric tons). Region 1 
dominated siganid production in the country in 2014 (Figure 3), 
with Pangasinan and Ilocos Norte accounting for about 92 
percent of the total (Figure 4). In Region 2, Cagayan dominated 
production with about 84 percent of the total in 2014. Certain 
irregularities in the trend of harvest can be noted across 
provinces in 2012–2014 (Figure 5). 

 
 

Fig. 3. Average percentage share in total production by region, 
Philippines Source: PSA[23] 

 

 
 

Fig. 4. Percentage share in siganid production 
in Region 1 (left) and Region 2 (right), by province (2014) 

Source: PSA[23] 

 
 

Fig. 5. The volume of production by major producing province, 
2012–2014 Source: PSA[23] 

 
The Philippine siganid production by culture environment 
aquaculture in the Philippines that estimated that mangrove 
areas converted to fishponds in 1950–1973 range from 1,000 to 
24,000 hectares (ha) per year. Furthermore, siganids are 
cultured in either brackishwater ponds or cages since both 
methods were found to be economically feasible [24]. among 
others [25]. Philippine aquaculture statistics indicate the culture 
of 18 species, of which eight species (besides seaweeds) 
contribute substantially to the total. The primary commodities 
are milkfish, tilapia, shrimp, mussel, carp, catfish, mudcrab, and 
oyster. Some products, such as crab, siganid, grouper, and 
seabass, hold potential for development. The average siganid 
production in the different provinces of Region 1 and Region 2 
show that the bulk of production is from brackish water 
fishponds. Ilocos Norte has high output from brackish water 
cages due to the high demand for siganid in the area. Region 1 
or Ilocos Region (41.70%) has the highest share followed by 
Region 2 or Cagayan Valley (16.38%). The two areas are 
considered the most appropriate study sites because of their 
contribution to siganid (S. guttatus) production, which 
contributed positively to aquaculture production of the country. 
Ilocos Region uses the pond production system while Cagayan 
Valley uses the cage production system. The volume of 
production in aquaculture by Region 1 and Region 2. 
Pangasinan has consistently ranked first in siganid pond 
production because of the commodity’s geographic suitability. 
Ilocos Norte has gradually increased its production, making the 
province second in the list which confirms the National 
Integrated Fisheries Technology Development Center chief’s 
statement in Inquirer Northern Luzon (2012)  that ―among the 
many species of fish for aquaculture, Malaga is ideal because it 
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eats planktons; of all fish, Malaga is just like a goat, just leave it 
there and it grows. So, even scientists from developed 
countries now focused on Malaga as an aquaculture species.‖ 
To date, the Philippines remains the leading S. guttatus (Figure 
7) producer in the world, with 226 metric tons of production in 
2007. The province of Cagayan ranked first regarding cage 
production. The cage aquaculture method is an alternative 
livelihood to reduce the illegal "bule-bule‖ fishing activity in the 
area and to conserve their fishing ground [16].  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.7. Cultured Siganus guttatus [26] 
 

OBJECTIVES OF THE STUDY 

The study analyzed the Siganid Value Chains from Aquaculture 
in Regions 1 and 2, Philippines. It (1) identified the kind of 
aquaculture activities in regions 1 and 2 along: production 
environments, farming systems, farming technology, and; 
production scale; (2) determined the distinct features of value 
chains; (3) mapped and described the roles and activities of the 
intermediate, major support, other linkages, and; (4) compared 
the shares of value addition contributed by each player.  
 

METHODS 

The value chain framework was used as the main tool in the 
study (figure 8) confirmed by barangay officials. 
Data Gathering 
The first step involved a rapid assessment of the existing 
aquaculture scenario in both regions wherein some support 
key institution officials were coordinated and interviewed 
personally to address the related objectives. An assessment 
was carried out by organizing the available literature and 
secondary data related to the said industry to gain an overall 
picture of the industry and to place the value chain analysis in 
proper context/ perspective. The next step was value chain 
mapping which was done by locating the key players at the 
most downstream end (i.e., exporter, processor, institutional 
buyer, big wholesaler or retailer) then trace the chain backward 
to the most upstream end (i.e., fishers, hatchery operators, 
feed suppliers). From the traders initially interviewed in the 
market, the harvesters or growers and other key players in the 
value chain were identified, located and interviewed. Central in 
the interview proper were the map, roles of intermediate 
suppliers, major players and other support services and 
linkages and the estimation of the value-addition that each 
player has created at each stage of the value chain. Value 
addition in this study refers to the difference between the sale 
of siganid at each stage of the value chain and the 
accompanying cost of all resources used in the process. Value-
additions from each of the key players in the chain were 

estimated using a simple cost and returns analysis. 
Aquaculture mapping was broader as it involved the production 
of juveniles from hatcheries and aquaculture production 
activities instead of just getting the product directly from the 
sea. In the Philippines, the chain actors usually include the 
incubator and nursery operators, fishers, assemblers, 
wholesalers, processors, agents, retailers, and exporters, 
among others. The initial results of the study were presented 
and validated in a focus group discussion with participants that 
represented the different actors of the siganid value chain. 
 

RESULTS AND DISCUSSION 

The organization of presentation of results and discussion in 
this section follows the proper sequence of stated objectives in 
the study. 
 
On Aquaculture Activities  
The production environments of siganid aquaculture (brackish 
water) are intertidal flats, mangrove swamps, and estuarine 
areas. For region 1, it was identified that its production 
environment is on mangrove swamps while region is on 
estuarine areas; as to farming systems, region 1 is on earthen 
ponds (land-based system (waterfed ponds, irrigated or floe-
throw systems, tanks and race ways) while region 2 is on 
shallow fish cages (water-based systems-cages and pens); in 
terms of farming technology and production scale both areas 
are known to be grow-out and semi-intensive, respectively.  
 

On Distinct Features of Value Chains 
The distinct features of value chains established as reflected in 
Table 3 shows that regions 1 and 2 have the same forms on 
product, production and distribution/marketing which are the 
fresh Malaga (S. guttatus) with production site on brackishwater 
and are distributed through market wholesalers and retailers. 
Regarding input provision, region 1 has multiple source while 
region 2 has a single source, which implies that region 1 has 
more source outlets compared to region 2. in Region 1 is 
Binmaley, Pangasinan and the most significant market outlet is 
Dagupan City. Wholesalers are from Pangasinan, La Union, 
and Ilocos Norte (Fig. 10). The customers' standard size 
requirement is 8 cm in length, and retailers sell an approximate 
volume of 10 kg per day. 
 

 
 

Fig 10. Product map of Region 1 
 

The culture of siganids in fishponds has been practiced in 
Binmaley, Pangasinan since the 1970's. Fish farmers used an 
extensive method of culture, stocking S. guttatus and S. 
vermiculatus at a lower stocking density of 3,000–5,000 
pieces/ha and fed with algae and commercial feeds [42]. Fish 
cage culture at much higher stocking density is being practiced 
in coastal areas in Western Pangasinan. It consists of the 
following players: fry collector, fry trader, nursery operator, pond 
grower, wholesaler, and retailer. Product flow in region 1 shows 
that the input providers known as the fry collectors were from 
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Alaminos City, Pangasinan who sell an average volume of 
19,500pcs per cycle at an average price of PHP 0.47 to nursery 
growers at Labrador, Pangasinan who sell an average of 
16,800pcs at PHP0.70 to pond growers at Binmaley, 
Pangasinan while others were sold directly to pond growers at 
Binmaley, Pangasinan . Other input providers were fry traders 
from Dasol and Labrador, Pangasinan who sell an average of 
48,770pcs/cycle at PHP 2.03 to Binmaley pond owners. Pond 
farmers of Binmaley, Pangasinan harvest an average of 425kgs 
per cycle and sold at an average price of  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

 

 

 
 

Fig. 13. Product map of Region 2 
 

There have been studies on the nutritional requirements, 
digestive system, and food and feeding habits of siganids 
conducted in the Philippines but there are still no commercially 
available formulated diets for siganids. Some cage operators 
stock 100–200 S. guttatus fingerlings in grouper cages to 
minimize or retard the growth of algae on the nets. The siganids 
are then harvested with the groupers at the end of the culture 

period and are an added source of income for the farmers. 
Culture period and survival rates (Chain 3) In about 5–8 
months, siganids (mainly S. guttatus) will reach the marketable 
size of 200–300 g if the initial stock had an average total length 
of about 5–6 cm. Survival rates are generally 70–80 percent. 
Although siganids had been and are being cultured by the 
private sector, the profitability of commercially culturing them in 
cages remains to be demonstrated [24]. Product flow in region 
2 (fig. 14) shows that the input providers known as the fry 
collectors were from were from Minanga Weste, Buguey, 
Cagayan who sell an average volume of 5,733pcs per cycle at 
an average price of PHP 0.32 to nursery growers of the same 
place who also sell an average volume of 10,000pcs at PHP 
0.25 to cage growers who harvest an average of 515kgs/cycle 
at an average price of PHP 257.50. Said harvest were sold to 
wholesalers of Minanga Weste and Este, Buguey, Cagayan 
who received an average volume of 176.56kgs/cycle and sold 
at an average price of PHP 274.24 to retailers from Centro and 
San Isidro, Buguey, Cagayan and Tuguegarao City who sell an 
average volume of 620.58kgs/cycle and sold at an average 
price of PHP 310/kg. 
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Conclusion and Recommendation 
The production environment of siganid aquaculture in 
region 1 is on mangrove swamps while region 2 is on 
estuarine areas; as to farming systems, region 1 is through 
the use of earthen ponds while region 2 is on shallow fish 
cages. In terms of farming technology and production scale 
both areas are known to be grow-out and semi-intensive, 
respectively. On the other hand, the distinct features of 
value chains in regions 1 and 2 are common. However, 
different in input provision wherein region 1 is of multiple 
source while region 2 is of single source. Intermediate, 
major players and other support services as well as 
linkages can be can be better enhanced by the commodity 

Fig. 14 Region 2’s Product Flow 
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Fig. 12 Region 1’s Product Flow 
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in-charge implementers and supervisors. Males main role in 
the chain established were as input providers and growers 
while females are identified as wholesalers and retailers. 
Product flow in region 1 is more complex than in region 2 
due to the presence of fry traders in the chain. Region 1 
has a total added value of PHP 158.41 for 1 kilogram of S. 
guttatus while region 2 has a total of PHP 89.87 value 
addition created in the production and sale of 1 kg of the 
same product.  The grow-out operator contributed 68 
percent share in region 1 while fry collectors contributed 
more than half (51.65%) of the 83 total share.  A more 
comprehensive follow up study on the good practices of all 
the key players as well as the roles played by the 
intermediate and other support services and linkages 
between the regions in the established map and estimated 
value added chains can be adapted and subjected to 
experimental studies to further improve the S. guttatus 
aquaculture industry. Fisheries Council (IPFC) Working 
Party of Experts on Aquaculture. Bangkok, Thailand. 
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