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Abstract 

Prawn farming has become an important livelihood for small-scale farmers in coastal areas in 

the Mekong Delta as it provides food, jobs, income, and therefore a means of poverty 

alleviation for local communities. However, rapid expansion and intensification of prawn 

farming have caused negative impacts on local environments (e.g. deforestation, pollution, 

salinization, and alteration of ecosystem) and socio-economic performance (e.g. increased 

disease outbreaks causing loss of production, conflicts over resource access and usage) – all 

of which reduce the potential positive impact of prawn farming.  

In response to challenges posed by prawn farming on local environmental, social and 

economic conditions, third-party certification schemes for farming responsible prawn 

product have been established through partnerships between governments from importing 

countries and non-governmental organisms (NGOs). Certification schemes have become 

effectively mandatory for market access for large-scale prawn farmers but they have not been 

accessible to small scale farmers until 2015. As such, how they can made accessible, and 

whether they achieve improved levels of sustainability and deliver benefits for small-scale 

farmers, beyond market access, is unclear.  

This dissertation will measure the impacts of certification on small-scale prawn farmers, 

focusing on intensive and improved extensive farming systems in the Mekong Delta. It 

assesses the effects of Aquaculture Stewardship Council (ASC) certification on production, 

social, economic performance of small-scale farmers in Ca Mau, Soc Trang and Bac Lieu 

province as well as determine how ASC certification intervention helps farmers successfully 

integrate into the global value chain for responsibly produced farmed prawns in the three 

provinces of the Mekong Delta. 
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Results from this study showed ASC certification improved the production outputs of small-

scale farms. ASC farms had a lower stocking density but obtained higher prawn survival rates 

than non-ASC farms (pMANOVA < 0.05). This is despite farms obtaining post-larvae (PLs) at the 

same age, and achieving similar food conversion ratios, yields and harvest size over the same 

duration. ASC certification was found to improve prawn farming practices through improved 

management and monitoring techniques, utilising appropriate stocking density, and 

enhanced biosecurity approaches to increase the performance of prawn farms. 

ASC certification improved the social performance of certified farmers by demonstrating 

farmers’ socially and environmentally responsible farming practises to local communities. 

This included that farmers implemented the participatory Social Impact Assessment (pSIA) 

framework that helped ASC farmers (farmers who adopted ASC certification) to record and 

resolve conflicts with local communities. Other responsible practises included: treating 

effluent before discharge, reporting disease outbreaks to local authorities and communities, 

and participation in training for gender equity and labour welfare, showing ASC farmers’ 

responsibilities in mitigating negative impacts of their farming to members of supporting 

regional communities.  

Analysis of economic data collected from ASC and non-ASC farmers in the three regions found 

that achieving ASC certification produced positive economic outcomes for producers as they 

would obtain improved market access and a price premium from the contract with seafood 

processors; therefore, significantly increasing their gross returns. The cost for ASC 

certification adoption in this study is not an economic constraint for small-scale farmers 

because the cost is currently covered by the WWF-Vietnam ASC-assisted donor program. 

However, ASC certification adoption cost would become an economic burden in a scenario 
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where this cost was paid by small-scale farmers, as the cost would account for a large 

proportion of farmers’ operating costs; 5% and 48% of the total operating cost for intensive 

and improved extensive farming systems respectively. Should the donor program end, this 

cost is likely to disincentivise future adoption of ASC certification by small-scale farmers, 

particularly improved extensive small-scale farmers, and may become ineffective as an 

instrument to improve livelihood of small-scale farmers in coastal areas. 

ASC certified farmers can create vertical linkages with hatcheries, chemical suppliers, and 

guaranteed contracts with seafood processors. Contracts between ASC certified farmers and 

seed and drug suppliers ensure farmers achieve high quality products that meet ASC’s 

requirements for responsible farming practices and traceability for export market 

requirements. Both donor program support and access to contract arrangements between 

ASC certified farmers and seafood processors are necessary to ensure that ASC certified 

farmers have the capacity, technical resources and incoming financial capital to deal with 

complex requirements and procedures for adoption of ASC certification. 
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Exegesis 

The thesis aims to examine the effects of ASC certification on the performance of small-scale 

farmers cultivating Penaeus monodon in Mekong Delta of Vietnam. Penaeus monodon is 

known as black tiger prawn (Robertson, 2006) or Asian tiger shrimp/black tiger shrimp (Knott 

et al., 2019). In Australia, Penaeus monodon is the preferred term Robertson (2006); therefore, 

the term “prawn” has been used throughout this thesis. 

The thesis consists of six chapters: two background chapters, three research chapters, and 

one general discussion chapter. Chapter 1 summarises general information about prawn 

farming in global context and in Mekong Delta of Vietnam. Chapter 2 provides a review of 

literature concerning requirements, implementation and effects of quality management 

systems applied to prawn farming, inclusive of food safety standards and certification 

schemes. Chapter 3, 4, and 5 are research chapters that present results of analysis of effects 

of ASC certification on the performance of small-scale farmers in the Mekong Delta of 

Vietnam, focusing on production outputs, economic and social performance, and governance 

of the ASC value chain. Chapter 6 provides a summary of key findings and recommendations 

of the thesis. Chapters 3, 4 and 5 will be submitted to academic journals; therefore, they may 

contain information repeated in other sections of the thesis. 
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Chapter 1. General introduction 

1.1. Global context – World prawn aquaculture production 

Prawn farming has become an important livelihood for small-scale farmers in coastal areas in 

the Mekong Delta and it has been using as a tool for poverty alleviation as it generates higher 

income and labour opportunities for local communities compared with other agriculture 

activities (Clough et al., 2002; Dey et al., 2008; Mekhora and McCann, 2003). Rapid 

development of aquaculture by application of intensification and globalization are escalating 

environmental degradation, reduced economic and social wellbeing of local communities 

(Klinger and Naylor, 2012) and food safety concerns for human consumption (Karunasagar, 

2008; Okocha et al., 2018). Consequently, international traders and importing countries have 

used third-party certification schemes and/or food standards as a non-tariff entry barrier to 

force firms downstream of the value chain to use more sustainable and broadly responsible 

methods of production (Haghiri, 2016; Lem, 2006). Similar to finfish aquaculture, application 

of certification in prawn farming to achieve greater levels of environmental and social 

sustainability has increased (Bush et al., 2013; Kirsten and Sartorius, 2002; Marschke and 

Wilkings, 2014).  In the prawn farming industry in Vietnam, certification was introduced in 

2001 in the form of organic certification for prawn-mangrove farms while other certification 

schemes for intensive farms were introduced from 2010 onwards (Tran et al., 2014a). 

Certification schemes have become effectively mandatory for market access for large-scale 

prawn farmers (Omoto, 2012; Tran et al., 2013c) but how certification can be made more 

widely accessible, and whether they achieve improved levels of sustainability and deliver 

benefits for small-scale farmers, beyond market access, is unclear. 
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The continual growth of the human population globally has placed upward pressure on the 

demand for seafood (Asche, 2008; Merino et al., 2012; Walker and Winton, 2010). In the past, 

people relied on the capture fisheries as the main source of seafood protein. Since 1990s, the 

total production of capture fish has experienced a standstill, with annual production 

fluctuating around 90 million metric tonne (MT) (FAO, 2014b). While population growth has 

increased demand for seafood, it does not account for collapses in fisheries stocks. The level 

of wild capture fish production has been levelling off due to excessive fishing, climate change, 

and poorly fishery management (Garcia and Rosenberg, 2010), total fish production is 

gradually increasing, reaching about 170 million MT in 2016 compared to 140 million MT in 

2007 (FAO, 2014b; 2018). This has been a result of the continual growth of the aquaculture 

sector, which is steadily replacing fisheries as the main supply source for the increasing 

demand for seafood (Byron et al., 2015; Merino et al., 2012; Subasinghe and Cai, 2014).  

Geographically, Asia accounts for the vast majority of world aquaculture; 89% of the total 

global volume in 2016 (Bostock et al., 2010; FAO, 2014b; 2018; Muir et al., 2010). Aquaculture 

products produced in Asian countries are traded in both domestic and international markets. 

The three commonly traded commodities are penaeid prawns, Mekong catfish and tilapia 

(Beveridge et al., 2010). 

Although the prawn farming industry has faced a steady decline in market prices across the 

last few decades (Lebel et al., 2002; Ngo et al., 2011), world farmed prawn production has 

grown substantially, with 3.8 million MT produced in 2010 up from  1.1 million MT in 2000 

(Asche, 2008; FAO, 2014b). Currently, the majority of the global prawn production comes 

from black tiger prawn, Penaeus monodon, and white legged prawn, Litopenaeus vannamei 

(FAO, 2010a). 
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1.2. Recent shifts in prawn farming - Alternative culture species 

In the past, P. monodon was the most widely farmed species within the Penaeidae family in 

Asia (Ahmed et al., 2007). However, the continual outbreaks of severe diseases, particularly 

White Spot Syndrome Virus (WSSV), Monodon Baculovirus (MBV) and the Yellow Head Virus 

(YHV) diseases on P. monodon, have caused mass prawn mortality, devastating the prawn 

industry in Asia, and resulting in severe economic losses in many Asian countries since the 

1990s (Balakrishnan et al., 2011; Joffre et al., 2010; Ravuru and Mude, 2014). The diseases 

occur via two routes: (1) vertical infection from prawn postlarvae (PLs) that had carried 

viruses and (2) horizontal infection from surrounding environment (Motte et al., 2003; Oseko, 

2006; Walker and Winton, 2010). Therefore, researchers have carried out several studies to 

find solutions for overcoming this obstacle and to recover the prawn farming industry’s 

productivity (Corsin et al., 2005; Motte et al., 2003; Oseko, 2006; Sangamaheswaran and 

Jeyaseelan, 2001). Consequently, a variety of strategies, covering a wide range of activities 

from hatchery to grow-out phases, have been suggested to prawn producers for preventing 

vertical and horizontal transmissions of the diseases. The strategies are briefly described in 

following sections. 

Traditionally, prawn farming primarily relies on the seed production coming from wild-caught 

broodstock (Munasinghe, 2015; Tokrisna, 2007). The wild breeders can carry potential viral 

agents that cause catastrophic disease outbreaks in grow-out ponds. Therefore, improved 

husbandry practices have been employed in hatcheries as preliminary control measures of 

diseases. The improved practices range from the use of biosecurity measures, closed 

husbandry cycle, quarantine, and viral management (Chanratchakool et al., 2005; FAO, 2003; 

2007). Apart from these measures, manipulation of genetics to produce domesticated and 
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genetically improved prawn, also called specific-pathogen free (SPF) prawn and specific-

pathogen resistant (SPR) prawn, has been an effective way to prevent  the disease outbreaks 

(Lotz, 1997). At the farm level, an incursion of viral-caused diseases in prawn ponds was 

increasing in frequency, variety, intensity, and transboundary spread. Adoption of improved 

biosecurity practices and proper prawn health management strategies (Corsin et al., 2005; 

Sangamaheswaran and Jeyaseelan, 2001) have been identified as having the potential to 

reduce a horizontal disease occurrence, reducing the impacts of viral diseases on production 

and socio-economic performance of prawn farmers.  

During the twilight period of P. monodon culture due to epidemic mortality caused by multiple 

viral diseases, prawn farmers selected Pacific white shrimp, L. vannamei, as an alternative 

species to continue their farming business. L. vannamei is a native crustacean species of the 

Western Pacific coast of Latin America and is the primary culture species of the Americas. This 

species was commercially introduced to Asia into China and Taiwan in 1996 (Briggs et al., 

2004; Liao and Chien, 2011). The species L. vannamei was banned in some Asian regions, as 

it is an exotic species and could possibly introduce new viral diseases from Latin America 

(Briggs et al., 2004). Since 2000, many Asian countries have lifted the ban on the culture L. 

vannamei, leading to a spread of this species to south and southeast Asia. Consequently, L. 

vannamei is the most successful internationally introduced crustacean species, with the world 

production expanding from 10% in 1996 to 84% of the world marine prawn production in 

2016 (FAO, 2012; 2018). The successful introduction of L. vannamei to the Asian region is 

attributed to its superior benefits over P. monodon (Liao and Chien, 2011). Apart from the 

availability of SPF and SPR seed, L. vannamei  has a fast growth rate, reduced risks of 
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catastrophic diseases, better tolerance to salinity and stocking density, and lower protein 

requirements (Briggs et al., 2004; Davis et al., 2002; Kumar and Krishna, 2015; Ngo, 2013).  

1.3. Recent shifts in prawn farming – Global review of grow-out systems 

Prawn grow-out systems have been classified in many studies worldwide (Kungvankij et al., 

1986; Primavera, 1998; Whetstone et al., 2002), and further revised in other studies (Chim et 

al., 2009; Fast and Lester., 1992; Rönnbäck, 2001). In these studies, prawn grow-out was 

divided into three main systems: extensive, semi-intensive, and intensive farming methods, 

based on stocking densities (PL.m-2) and the degree of management influence over grow-out 

parameters (Table 1.1). 

The extensive system depends completely on natural advantages such as naturally occurring 

seed stock and feeds. This farming system relies on wind and daily tidal water exchange to 

manage the pond water quality (Whetstone et al., 2002). There is no optimum pond size or 

shape for extensive farming. Pond size and shape depend on the availability and the natural 

shape of land that farmers can own and manage. The traditional or extensive farming system 

is considered the simplest farming system with the least inputs and risks compared to other 

systems. Stocking density is usually low and dependent on the abundance of wild stock; 

consequently, offering low annual productivity and income per hectare (ha). The highest 

stocking density is 3 PL.m-2, although a higher stocking density was observed in the study of 

Whetstone et al. (2002). In an extensive farming system, production is usually unreliable and 

comes from mixed species of wild prawn and other aquatic animals such as crab, blood 

cockles, milkfish, and tilapia (Fast and Lester., 1992). The extensive farming produces about 

0.6 – 1.5 MT.ha-1.year-1 of prawn. 
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The semi-intensive system is an improved system of the traditional/extensive farming system 

with the introduction of pond configuration. A semi-intensive pond is normally a rectangular 

shape and possibly up to 2 hectares in size. The semi-intensive system requires a higher 

stocking density, from 3 – 10 PL.m-2 (Kungvankij et al., 1986; Rönnbäck, 2001). With a high 

stocking density, the semi-intensive system requires high investment (such as infrastructure 

and pond preparations) and inputs (supplementing either artificial or fresh feeds, technical, 

farm monitoring and management, and aeration).  

The intensive farming system is applied to small enclosures with rectangle, square or round 

shaped ponds. Intensive farming employs a high stocking density, ranging 10 – 50 PL.m-2 with 

a high intensity of inputs and management. High quality compound feeds are used in this 

system with different feeding ratio and frequency (Hasan et al., 2012), depending on the 

practices, weather conditions, and stages of the prawn.  Aeration, chemicals, labour, and 

water quality monitoring are applied to intensive ponds at high levels. 

More recently, the ultra-intensive (Fast and Lester., 1992; Rönnbäck, 2001), or alternatively 

called super-intensive farming system (Whetstone et al., 2002), was introduced to the prawn 

farming industry. The system is a scientifically interesting development with technical 

successes but economical failures (Fast and Lester., 1992). This system can have stocking rates 

of up to more than 100 PL.m-2 with more than 3 crop.year-1, providing an annual yield of >10 

– 150 MT.ha-1. However, as the system relies on high market prices and high operational costs, 

it involves significant economic risks. 

The yields of semi-intensive and intensive farming systems increase in accordance with the 

intensification of stocking, techniques and inputs. Costs also increase in line with an increase 

in intensification, associated with more complex systems of ponds, installations, skilled 
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management, labour, increased energy usage, and in particular an usage of artificial feed 

which can occupy 50 – 60% of the total operational costs (Hung and Quy, 2013; Mohanty, 

2002). Additionally, a higher level of intensification is associated with increased risks of 

disease outbreaks, massive crop failure, and a wide range of environmental impacts. 

Overall, this farming system has not changed significantly across the last three decades. The 

main change for farmers using this system has been to adopt new farming systems, i.e. from 

“extensive” to “improved extensive” which is explained in Section 1.4.2 
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Table 1.1: Global characteristics of prawn farming practices  

Characteristics Production type 
Reference 

Extensive Semi-intensive Intensive 

Pond size (ha) 1 - 10 1 - 2 0.1 - 1 (Rönnbäck, 2001) 

5 - 20 1 - 10  <0.5 (Whetstone et al., 2002) 

>5 1 - 20 0.25 - 2 (Fast, 1992) 

Pond shape Irregular More regular Square/rectangle (Fast, 1992) 

Water depth (m) 0.4 - 1 0.7 - 1.5 1.5 - 2 (Fast, 1992) 

Source of seed Wild + Hatchery Wild + Hatchery Hatchery (Rönnbäck, 2001) 

Wild Wild + Hatchery Hatchery (Fast, 1992) 

Stocking density 
(PL.m-2) 

1 - 3 3 - 10 10 - 50 (Rönnbäck, 2001) 

1 - 10 10 - 30 >30 (Whetstone et al., 2002) 

0.1 - 1 3 - 10 15 - 40 (Fast, 1992) 

Feed source Natural Natural + Formulated Formulated (Rönnbäck, 2001) 

Natural Natural + Formulated Formulated (Fast, 1992) 

Natural + Formulated Natural + Formulated Formulated (Whetstone et al., 2002) 

Estimated FCR 0 <1 - 1.5 1.5 - 2 (Fast, 1992) 

Diversity of crops Monoculture/Polyculture Monoculture Monoculture (Whetstone et al., 2002) 

Polyculture Monoculture/Polyculture Monoculture (Fast, 1992) 

Water exchange  Tidal/Pumping (<5% daily) Pumping (<25% daily) Pumping (>30% daily) (Rönnbäck, 2001) 



Chapter 1. General introduction 

 

9 
 

Characteristics Production type 
Reference 

Extensive Semi-intensive Intensive 

Tidal/Pumping (<5% daily) Pumping (5 - 20% daily) Pumping (10 - 20% daily) (Fast, 1992) 

Oxygen provide No Aeration Aeration (Rönnbäck, 2001) 

No Aeration Aeration (Whetstone et al., 2002) 

No No Aeration/O2 injection (Fast, 1992) 

Expected survival (%) <60 60 - 80 80 - 90 (Fast, 1992) 

Annual production 
(MT.ha-1.year-1) 

0.6 - 1.5 2 - 6 7 - 15 (Rönnbäck, 2001) 

<0.1 - 0.3 0.5 - 2.5 5 - 15 (Fast, 1992) 

0.1 - 1 1 - 3 >3 (Whetstone et al., 2002) 

Crops.year-1 
1 - 2 2 - 3 2.5 - 3 (Fast, 1992) 

Labour (persons.ha-1) <7 1 - 3 1 (Rönnbäck, 2001) 

<0.15 0.1 - 0.25 0.5 - 1 (Fast, 1992) 

Disease problem Rare Moderate to frequent Frequent (Rönnbäck, 2001) 

Minimal Usually not a problem Serious (Fast, 1992) 

Estimated 

production cost 
(USD.kg-1) 

1 - 3 2 - 6 4 - 8 (Whetstone et al., 2002) 

Monoculture: culture only prawn 

Polyculture: culture prawn with other aquatic species such as crab, blood cockles, and fish 
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1.4. Prawn farming in the Mekong Delta of Vietnam 

1.4.1. Overview of the prawn farming industry  

Total Vietnamese farmed prawn production has dramatically increased over the last decade, 

doubling between 2005 and 2014 (Figure 1.1). In Vietnam, prawns are cultivated nationwide, 

but production is centralized in the Mekong Delta, which accounts for the majority of prawn 

cultivated area and production (Ngo, 2013; Tran et al., 2014a) (Figure 1.1). According to the 

General Statistics Office of Vietnam (2014), the Mekong Delta accounted for approximately 

80% of the country’s prawn production, followed by coastal areas of Central Vietnam with 

more than 13% (Figure 1.2). The predominant species are P. monodon and L. vannamei (Le et 

al., 2014; McEwin and McNally, 2014; Ngo, 2013). 

 

 

Figure 1.1: Production of farmed prawn in the Mekong Delta compared to Vietnam throughout 
the last decade. Source: General Statistics Office of Vietnam (2014) 
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Figure 1.2: Prawn production shares (%) between areas in Vietnam. Source: General Statistics 
Office of Vietnam (2014) 

In order to keep pace with the increasing demand for prawn products, prawn farming in 

Vietnam has shifted from traditional extensive cultivation to predominantly improved 

extensive, semi-intensive and intensive farming systems (Conklin, 2003; Pham et al., 2010). 

Moreover, the broadscale introduction of intensive farming of L. vannamei in 2008, due to its 

industry-perceived benefits in terms of superior disease resistance, ease of adoption, good 

growth performance, and quickly achieved economic returns (Ngo, 2013; Wyban et al., 1993), 

also boosted prawn industry development in the Mekong Delta. 

The significant expansion of aquaculture, particularly prawn farming in the Mekong Delta, was 

driven by environmental, technical, institutional factors and, in particular, economic factors 

Economic factors exert the strongest influence on the development of the prawn farming 

sector in Vietnam observed during this period. Penaeid prawns are highly-valued and 

profitable farmed crustacean species, and their market demand is steadily increasing 

domestically and internationally (Cao, 2007; Muir et al., 2010). Moreover, with their ability to 

adapt to a wide range of salinity levels (Shafi, 2003), penaeid prawns could be cultivated on 

coastal areas as well as in-land ponds in tropical zones where there is saline water. Technically, 

a variety of aquaculture production techniques such as bioflocs, recommended stocking 
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schedules and feeding regimes, fish-prawn and rice-prawn polyculture and rotational culture, 

have been applied to produce the highest yield at lowest costs and levels of disease outbreaks 

(Muangkeow et al., 2007; Ngo, 2013; Nguyen and Nguyen, 2013). Additionally, many 

government institutions have issued technical guidelines and policies (MARD, 2011; 2014a) to 

help improve prawn production. Institutions also carried out research to not only improve the 

yield and reduce the production-associated costs but also undertake research in prawn 

physiology, genetics, pathogens and environmental performance (Ngo et al., 2011). 

1.4.2. Prawn farming systems in the Mekong Delta of Vietnam 

The farming systems in Vietnam, particularly in the Mekong Delta, have been well 

documented (Lam, 2014; Nguyen, 1997; Omoto, 2012; Raux et al., 2006). Prawn farming 

systems in Vietnam have been characterised as basic in the context of global farming practices. 

Due to the complexity of the ecosystems, geographic characteristics, weather conditions, and 

traditional farming practices, prawn farming has been divided into six farming systems based 

on intensification and the integration of prawn and other species (Kam et al., 2012; Ngo, 2013; 

Omoto, 2012; Raux et al., 2006; Tran et al., 2015a). They include extensive, improved 

extensive, rice-prawn, prawn-mangrove, semi-intensive, and intensive systems, and described 

in the following sections. 

In the extensive prawn farming, farmers rely on the natural PLs coming into the ponds during 

tidal water exchange and living there until harvesting. Some farmers sometimes supplement 

the ponds with PLs from hatcheries. Stocking density is very slow, ranging 0.15 – 1 PL.m-2 

(Lebel et al., 2002; Nguyen, 1997; Omoto, 2012), lower than that either in Thailand with less 

than 5 PL.m-2 (Patmasiriwat et al., 1998) or in India with 3 PL.m-2 (Bhattacharya, 2009). 

However, it is difficult to determine exact stocking density in extensive ponds because 
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stocking density depends on an abundance of natural seedling in the intake water and the 

propagation period of wild prawn. During the grow-out phase, supplemented feed and water 

management protocol are not applied because farmers rely completely on natural food and 

quality of intake water. Extensive farmers, in addition, do not apply any predation control 

measure in their ponds. After two or three months of culture, big prawn are harvested twice 

a month, on new moon and full moon times, by placing prawn traps at sluice gates during 

pond flushing time. Extensive farming produces levels as low as 70 - 150 kg.ha-2.year-1 

(Nguyen, 1997; Omoto, 2012), due to its low stocking density and lower prawn health 

monitoring and management (Brennan et al., 2000). There is also a big variation in pond size 

for extensive farming, ranging from a few thousand square meters to more than 30 ha. Pond 

shapes vary between farms, depending on the nature of the land. 

An improved extensive system performs similarly to extensive farming systems in terms of 

productivity, but farmers all stock PLs from hatcheries rather than only recruiting wild PLs. In 

principle, stocking hatched PLs ensures the stocking density in the pond can attain 2 – 5 PL.m-

2, although a stocking density of 10 – 20 PL.m-2 was found in some areas (Ngo, 2013). Aeration 

or water quality management is not applied to this system. The supplementation of hatchery-

reared PLs and feeds results in higher annual yield for the improved extensive farming, 

attaining 200 – 500 kg.ha-1 (Nguyen, 2005).  

Extensive and improved extensive systems are both polyculture based, meaning that apart 

from the prawn yield (50 – 70% of total production), there are other species such as fish, crab, 

and cockle coming from natural environment or supplementary stocking (Marschke and 

Wilkings, 2014). These two systems occupy 92% of the total farming area in the Mekong Delta 

of Vietnam (Ngo, 2013). Extensive and improved extensive farming systems are low cost 
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businesses and suitable models for poverty reduction and improved livelihood for coastal poor 

people because investment in complicated farm monitoring, or high farming technique inputs 

is not warranted (Hung and Quy, 2013; Nguyen, 2005; Tran, 2012a).  

The rice-prawn system is normally used in areas which experience a period of freshwater 

incursion during the year (Halwart and Gupta, 2004; Tran et al., 2015a). Prawn is farmed in 

the dry season when increased salinity is not suitable for rice farming while rice is planted in 

the rainy season with freshwater in the same field (Tran et al., 2015b). In some areas of the 

Mekong Delta, the dry season lasts approximately six months a year. This farming system can 

be provided with the supplementary artificial feed and PLs from hatcheries (Lam, 2014). 

Stocking density can be up to 10 PL.m-2, resulting in productivity up to 1.5 MT.ha-1.crop-1 (Lam, 

2014). The rice-prawn farming system has resulted in a significant increase of income 

compared to the traditional monoculture of rice because it helps to increase the productivity 

and return for farmers through prawn culture of fields which would normally be fallowed 

(Lam, 2014; Omoto, 2012). 

Prawn-mangrove integrated farming systems are located in coastal areas of the Mekong Delta 

of Vietnam. There are two types of prawn-mangrove farms, mixed and separate farms 

(Primavera, 2000), and each type adopts either the extensive or improved extensive prawn 

farming system. In this farming system, farm size ranges from 2 -20 ha, of which 10 – 70% of 

the total area is devoted to prawn farming ponds, canals and ditches (McEwin and McNally, 

2014). However, a zoning plan for mangrove deforestation, approved by the Vietnamese 

Prime Minister in 1999, allowed that a maximum of 40% of total areas is used for aquaculture, 

agriculture and other types of utilisation while the remaining 60% must be preserved for 

mangrove conservation (Minh et al., 2001). Prawn productivity in these areas fluctuates 



Chapter 1. General introduction 

 

15 
 

between 250 – 450 kg.ha-1.year-1 (Tran et al., 2012). Apart from prawn, other species such as 

fish, crab, and cockle originating from tidal water intake or supplementary stocking from 

hatcheries, also contribute to the production of the system (Tran et al., 2002). In this farming 

system, farmers achieve incomes from both aquaculture and mangrove. 

The semi-intensive system in Vietnam is similar to those in other countries in terms of using 

small ponds (0.2 – 2 ha) with intensification inputs of labour, technique, feed, chemical and 

farm management (Tran et al., 2002). The stocking density ranges from 5 – 15 PL.m-2 (Tran et 

al., 2002), similar to Thailand (Patmasiriwat et al., 1998) but lower than India (Bhattacharya, 

2009), yielding 1 – 1.5 MT.ha-1.crop-1 (Tran et al., 2002). 

The intensive farming system is developed for both P. monodon and L. vannamei  in the 

Mekong Delta. Intensive farming is carried out in small rectangular, square or round ponds 

(0.2 – 1 ha) with stocking density up to 60 PL.m-2 for P. monodon and up to 80 PL.m-2 for L. 

vannamei (Engle et al., 2017). The species P. monodon is harvested after 120 – 150 days of 

culture with a yield 4 – 8 MT.ha-1.crop-1 while these figures for L. vannamei  are 90 – 110 days 

and 3 - 12 MT.ha-1.crop-1 respectively (Engle et al., 2017). 

Extensive and improved extensive are year-round farming systems while semi-intensive and 

intensive systems can be used to grow up to 2 crop.yr-1 for P. monodon and more than 3 

crop.year-1 for L. vannamei. 

Certification schemes (such as GlobalGAP, GAA-BAP, and ASC) are not specific to different 

farming systems, with the exception of Naturland which focuses on organic farming systems. 

However, ASC certification includes some criteria that are specified for different farming 

systems. For example, ASC certification requires farmers to achieve minimum survival rate for 

three different ASC-defined farming systems as follows: (1) unfed and non-permanently 
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aerated systems; (2) fed but non-permanently aerated systems; and (3) fed and permanently 

aerated systems. According to the ASC scheme, permanent aeration refers to aeration 

capacity installed during more than 90% of the grow-out period. As such, extensive and 

improved extensive farming systems fall in the unfed and non-permanently aerated system 

category, while semi-intensive and intensive systems falls in the category of fed and 

permanently aerated systems. 

1.5. Factors driving recent transformation of the prawn farming industry  

Global aquaculture production has been growing noticeably during the last few decades, with 

an average annual growth rate of 8.6% (Fotedar et al., 2011; OECD, 2015; Subasinghe and Cai, 

2014). World aquaculture production (seaweed excluded) in 2012 was 66.6 million MT, valued 

at US$137.7 billion increasing from 52.5 million MT with a value of US$98.4 billion in 2008 

(FAO, 2010a; 2014b). Expansion of aquaculture production and growth in value have been 

associated with the expansion of cultivated areas, improved techniques, high economic 

returns, and increased market demands (OECD, 2015; Soto et al., 2008).  

1.5.1. Market demands 

Aquaculture has expanded significantly in both scale and production to cope with the 

increased demand for seafood driven by global food insecurity and nutritional requirements 

(OECD, 2015). Market demand, particularly driven by global markets, is the strongest 

economic factor driving the expansion of farmed prawn production. Each year, international 

markets in developed countries import a large quantity of farmed prawn products as domestic 

production does not satisfy consumer demand.  For example, in 2005, domestic prawn 

production met only 10% of the desire in Japan and 20% in US (OECD, 2010). The Europe Union 

(EU), Japan, and China have been the three major markets for prawn products from Vietnam 
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in 2017. Specifically, imported production of Vietnamese prawn by the EU was 862,000 MT; 

followed by Japan and China with 683,000 MT and 659,000 MT respectively (VASEP, 2018). 

1.5.2. Evolution in farming technology 

Historically, prawn farming relied on wild seed and natural food during crops, resulting in low 

and unstable yield (Lebel et al., 2002). The development of seed hatcheries and grow-out 

practices has led to intensification and improved production. Stocking hatchery-reared PLs has 

been applied for all farming systems but the stocking density in improved extensive system 

was lower than other intensive system (Joffre and Bosma, 2009). Application of chemicals (i.e. 

limes, disinfectants, and fertilisers) and probiotics to treatment farmed water and provide 

preferable environment for growth of prawn in the intensive farming systems has been 

extensively employed (Pham et al., 2010) while fertilisers and limes were also employed at 

improved extensive/extensive farms at lower intensity and frequency (Brennan et al., 2000; 

Pham, 2010). This occurred globally and also in the Mekong Delta of Vietnam. Application of 

modern technologies to seed hatcheries has helped to improve seed production and quality 

and produce domesticated SPF and/or SPR sources of PLs (FAO, 2007; Lotz, 1997). Adoption 

of improved biosecurity and proper prawn health management strategies (Corsin et al., 2005; 

Sangamaheswaran and Jeyaseelan, 2001) have, and can continue to, reduce disease 

occurrence, resulting in higher quality products and farm productivity. Integrating modern 

technologies such as bio-floc, artificial feeds, feed management, water monitoring, and tank 

and raceways farming systems helps to increase the stocking density, survival, and growth 

performance of intensive farming systems; consequently, leading to reduced mortalities and 

higher crop yields (Ahmed et al., 1999; Hasan et al., 2012; Nguyen and Nguyen, 2013). 
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1.5.3. High economic return 

Comparison of levels of profitability between prawn farming and agricultural farming, such as 

rice and salt, has been well documented. Mekhora and McCann (2003) conducted a study to 

compare the profits and returns between prawn and rice in either monoculture or polyculture 

in Thailand. They found that net profit for intensive prawn farming ranged from 10,000 – 

28,600 USD.ha-1.crop-1, significantly higher than rice farming with profit ranging 41 – 126 

USD.ha-1.crop-1. Similarly, prawn farming in Vietnam has been found to generate higher levels 

of income compared with other agricultural activities on similar land. Economic profits derived 

from rice monoculture were 3.55 and 5.5 times lower than rice-prawn farming and prawn 

monoculture system respectively (Dey et al., 2008). Positive results were also found when 

comparing prawn farming and other agricultural and forest farming systems. Islam et al. 

(2003a) revealed that net profit of year-round prawn farming was 35% lower than salt farming 

but approximately 68% and 160% higher than prawn-rice and rice farming system 

respectively. A case study in prawn-mangrove farming in Ca Mau of Vietnam conducted by 

Clough et al. (2002) showed that an annual net income for mangrove (including values for 

timber, firewood, and charcoal) for each farmer was approximately 450 – 600 USD.ha-1 while 

this figure for prawn farming ranged 350 – 1,900 USD.ha-1. 

1.5.4. Agricultural economic policies and reforms 

As mentioned above, the profitability of prawn farming in the last few decades has 

outweighed that of traditional farming practices, leading to a vast area of agricultural and 

mangrove land in Vietnam, particularly in the Mekong Delta of Vietnam, being utilised for 

prawn farming. Consequently, the total prawn farming area rose from 89,605 ha in 1991 to 

429,114 ha in 2003 (Joffre et al., 2010) and up to 604,653 ha in 2014 (MARD, 2014b). This has 
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been attributed to the influence of national policies and guidelines. For example, the “Doi Moi 

Policy”, established by the Vietnamese Government since 1986, or later the Resolution 

09/2000/NQ – CP, issued by the Vietnamese Government in 2000, initiated economic reform 

in accordance with its socialist-oriented economic policies in Vietnam, allowing conversion of 

inefficient farming land, such as rice fields, into prawn farming areas. Farmers were  allowed 

to convert a maximum of 40% of mangrove land into prawn farms (Tran et al., 2014b). These 

policies and guidelines caused an increase in prawn farm area, particular in coastal provinces 

where the brackish water incursion occurs in dry seasons.                                        

1.6. Environmental and socio-economic performance 

The prawn aquaculture industry in areas such as the Mekong Delta of Vietnam offers many 

benefits to prawn stakeholders, including increased economic returns, job creation, and a 

boost to rural development, as well as improving livelihoods and alleviating poverty (Do, 2006; 

Nguyen and Fisher, 2014). However, prawn farming activities have been facing several 

challenges in relation to environmental, social and economic performance due to over-

intensification and unplanned development of the prawn farming sector (Akter, 2010; Nguyen 

and Ford, 2010; Thuy et al., 2010).  

1.6.1. Environmental impacts 

High economic returns from prawn farming have incentivised agricultural and forestry farmers 

to transform their traditional business in to prawn farming (Lebel et al., 2002; Tran and Bush, 

2010). Consequently, vast areas of mangrove forest, rice fields, and the general landscape in 

the Mekong Delta of Vietnam have been converted into prawn culture areas (Joffre et al., 

2010; Joffre and Bosma, 2009; Tran et al., 2014a). Specifically, more than half of the total 

mangrove areas in the Mekong Delta were deforested for prawn farming from 1983 to 1995 
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(Joffre et al., 2010). The conversion of rice fields into prawn farms also significantly changed 

local ecological conditions and level of diversity of local species due to introduction of 

seawater to freshwater areas and soil salinization (Ngo, 2013).  

The intensification of prawn farming results in increased yield, but this process leads to an 

increase of discharged wastes (McEwin and McNally, 2014). Waste water from ponds is 

discharged to the surrounding environment during water exchange undertaken during the 

grow-out phase, water leaks, and emptying pond during and after harvesting (Pham et al., 

2010). Untreated waste water is generated from pollutants such as residues of uncontrolled 

uses of chemicals and drugs, bacterial agents, turbidity, and nutrient contaminants (Boyd and 

McNevin, 2015b; Pham et al., 2010). Sediment is another form of discharged waste from 

prawn ponds, possibly containing suspended solids, fertilisers, uneaten feeds, prawn faeces, 

dead phytoplankton and prawn, accumulative chemicals, disease agents, antibiotics, and 

heavy metals from pond treatment products (Pham et al., 2010; Thuy et al., 2010). The release 

of untreated wastes to the environment can cause eutrophication, degradation, and pollution-

related issues in the natural adjacent waterways (Conley et al., 2009; Kawasaki et al., 2016). 

Additionally, the introduction of brackish water from prawn farming leads to salinization of 

ground water and freshwater areas, and of soil; consequently, altering substantially 

ecological, environmental, and biodiversity conditions of surrounding areas (Nguyen and Ford, 

2010; Páez-Osuna, 2001; Phan and Quan, 2004). 

These environmental impacts are compounded by the increasing effects of climate-driven 

change. Changing climate conditions have impacted the Mekong Delta through changing 

regional rainfall patterns of decreasing rainfall in the dry season and increasing rainfall in the 

rainy season (Quach et al., 2017), increasing water temperature, increasing salinity in saline 
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areas, and the extent of intrusion of seawater further into freshwater areas in the dry seasons 

(Quach et al., 2017; Vu et al., 2018). These changes have substantially impacted prawn 

aquaculture productivity by contributing to reduced dissolved oxygen levels in ponds, 

increased spread of pathogens, and increased mortality (Quach et al., 2017). Additionally, 

small-scale farmers are vulnerable to climate-driven change due to increased costs required 

to mitigate impacts and enhance resilience of prawn farm operations (i.e. increased costs for 

treating environments and disease outbreaks),  reducing income and livelihoods of farmers in 

affected areas (Kam et al., 2012). 

1.6.2. Social and economic impacts 

Prawn farming is a high profit but also extremely high risk business (Ngo, 2013). According to 

Chamberlan et al. (2014), approximately 285,000 MT of prawn production in the Mekong 

Delta valued at US$1.6 billion were lost by early mortality syndrome (EMS) in 2012. Such losses 

in prawn production have caused bankruptcy and debts (Le and Scott, 2008a), resulting in 

detrimental social and economic impacts, such as fragmentation of the prawn sector and job 

losses from prawn farming and aquaculture-related businesses, rendering prawn farming a 

potentially inefficient means of poverty alleviation (Chamberlan et al., 2014; Le and Scott, 

2008a). Moreover, levels of internal conflict amongst prawn farmers for usage of water are 

considerable (Ngo, 2013). Conflict over resource use also occurs between sectors such as 

prawn aquaculture and mangrove silviculture (Johnston et al., 2000) or prawn and rice farming 

(Le, 2008; Nguyen et al., 2007). 
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1.7. Market responses to the contemporary prawn farming value chain  

In the section referred to the focus is on factors driving value chains where certifications are 

considered as one of the core factors initiating the value chain.  Impacts of regular shrimp 

disease pandemics on the global market have significant consequences at different scales. 

However, as the section of the thesis referred to is addressing factors driving certification-

based value chains, this factor is not directly relevant at this point. These impacts are more 

related to production reduction and reference is made to the impacts of disease on Section 

4.5.1 and 4.5.2. 

Prawns are the most traded seafood product in international markets, accounting for 

approximately 17% of total global aquaculture traded value globally (Thornber et al., 2019). A 

huge amount of prawn product, produced in developing countries at low operational costs 

(Nair, 2010), has been flooding global markets, causing intense international competition 

amongst producers in terms of quality, quantity, pricing, value adding, and food safety 

requirements (Briggs et al., 2004; Nair, 2010). Broadly there has been an increasing level of 

concern about food safety and whether seafood has been produced in a responsible manner 

(Haghiri, 2016); therefore, aquaculture products that have been certified for food safety and 

responsibility have become more distinguishable and compatible with current market 

demand compared to non-certified products (Jonell et al., 2013; Roheim et al., 2012). In 

addition, local-level competition between national exporters over supplies to domestic food 

markets and price-supply conditions (Muir et al., 2010) has affected economic performance.  
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1.7.1. Changing market orientation 

Consumer preferences and purchasing behaviour are changing towards selecting products 

certified as sustainable in terms of food safety and socially and environmentally sustainable 

performance (Bush et al., 2013; Kirsten and Sartorius, 2002; Marschke and Wilkings, 2014). 

Demand for a higher level of food safety standards for seafood products has increased in many 

developed importing countries, indicated through market access and price signals which 

convey these concerns about human health implications (Allshouse et al., 2003; Censkowsky, 

2014). Safety standards for seafood products, such as Hazard Analysis and Critical Control 

Point (HACCP) and International Organization for Standardization (ISO), have been used 

worldwide under both voluntary and mandatory circumstances for postharvest products, 

processing factories, and portions of production (Abdirahman and Sauvée, 2012; Allshouse et 

al., 2003; Doan, 2011; FAO, 2010a; Omoto, 2012; Schuster and Maertens, 2013). At the farm 

level, global food safety standards have been developed to ensure, or at least aim for, high 

quality and safety products with lowest impacts on the environment and surrounding 

communities (Belton et al., 2015; Jonell et al., 2013; Marschke and Wilkings, 2014). Good 

Aquaculture Practices (GAP) and Codes of Conduct (CoC) have been commonly recommended 

to prawn farmers. GAP emphasize product quality, safety, and environmental sustainability 

(Mondal et al., 2013) while CoC require sustainable and environmentally responsible prawn 

culture, hygiene and food safety of final products (Thongrod, 2007; Tookwinas and 

Songsangjinda, 2003). Recently, retailers and consumers in developed countries have 

preferred products with sustainable certification labels over non-labelled products (Bush et 

al., 2010b; Johnston et al., 2001; Macfadyen and Huntington, 2007; McEwin and McNally, 

2014). 
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The increasing demand for quality standards and food safety requirements in developed 

countries has put pressures on producers, particularly small-scale producers in developing 

countries. Only a small number of producers have the capacity to overcome obstacles and 

participate in high-value global food chains while the others focus their attention on lower-

value domestic markets (Bush et al., 2010b; Kirsten and Sartorius, 2002).  

1.7.2. Seafood certification schemes 

Application of seafood certification schemes in aquaculture is growing (Washington and 

Ababouch, 2011) in response to increasingly stringent requirements of global seafood markets 

(Jonell et al., 2013). Certification of seafood production has emerged as a potentially inclusive 

form of governance that reflects concerns of consumers about social, environmental issues, 

and food quality and safety (Bush et al., 2013; Pérez-Ramírez et al., 2012) while others have 

argued that certification also seeks to improve economic performance of producers 

(Marschke and Wilkings, 2014; Wilkings, 2012). Seafood certification schemes offer seafood 

producers opportunities to remain and/or expand market access (Blomquist et al., 2015) by 

increasing competitiveness and differentiation between certified products over traditional 

non-certified products in the marketplace (Boyd and McNevin, 2015b). 

Recently, many international certification schemes (such as Marine Stewardship Council 

(MSC) and Aquaculture Stewardship Council (ASC) have targeted global markets while some 

other schemes have been developed specifically for niche markets such as Naturland for EU 

and Walmart and Dardens for USA markets (Washington and Ababouch, 2011; Wilkings, 

2012). It is likely that pressures on producers to participate in certification schemes will 

increase because international retailers are increasing sourcing seafood from sustainable 

sources and or responsible production methods (Boyd and McNevin, 2015b). Certification 
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schemes have therefore contributed to a degree of vulnerability for prawn farmers, while at 

the same time they are recognised as effectively compulsory to ensure producers’ 

commitment to environmental and social stewardship (Phillips et al., 2007; Roheim and Seara, 

2009; Wilkings, 2012). 

In Vietnam, several international certification schemes have been employed across the prawn 

farming industry.  The four most significant certification schemes widely applied are 

GlobalGAP, GAA-BAP, ASC, and Naturland (Anh et al., 2011; Baumgartner and Nguyen, 2017; 

Marschke and Wilkings, 2014; Tran et al., 2013c). Certification has become necessary for the 

prawn farming industry in order to produce products acceptable for export markets, (Omoto, 

2012), promote economic development and social wellbeing, and mitigate potential risks of 

prawn aquaculture to the environment (Tran and Bush, 2010). 

1.7.3. Public agency responses to the certification value chain  

Public concerns from export-receiving countries about the negative impacts of prawn farming 

on environmental, social and economic sustainability have attracted the attention of the 

Vietnamese government. National policies including regulations and guidelines (e.g. Decision 

No. 224/1999/QD-TTg issued by the Vietnamese Prime Minister) have been developed from 

about 2000 onwards and have been updated regularly to ensure and encourage farmers to 

apply responsible farming practices (Tran, 2004). National policies have been developed for 

the whole value chain from inputs to export to ensure responsible practices and food safety 

and quality (Anh et al., 2011; Tran et al., 2013c). However, government policies are ineffective 

in regulating behaviours of farmers in particular farming areas and costs for policy 

implementation and compliance monitoring are high (Tran, 2004). In 2015, the Vietnamese 

government introduced the Vietnamese Good Aquaculture Practices scheme (VietGAP), which 
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has been considered a national government mechanism for responsible prawn farming 

(Marschke and Wilkings, 2014; Wilkings, 2012) but it also acts as an entry standard into 

international certification schemes such as GlobalGAP, ASC, and GAA-BAP (Potts et al., 2016). 

The Vietnamese Government has encouraged farmers to adopt VietGAP scheme and thereby, 

reduce pollution impacts and disease outbreaks caused by the fast growing prawn farming, 

enhancing food safety of products, and reducing the environmental effects of the industry 

(Nguyen, 2015). Additionally, the intent of the VietGAP scheme has been to create an entry 

standard for farmers, based on the FAO’s Code of Conduct for Responsible Fisheries, from 

which to more easily upgrade to international certification schemes required by importing 

countries and gain wider acceptance in both domestic and international markets (Nguyen, 

2015).   

1.7.4. Role of Non-Government Organisations 

Non-governmental organisations (NGOs) play an important role in providing supporting 

services for sustainable aquaculture in Vietnam. International and national NGOs have 

initiated environmental, social, and economic interventions in remote areas in the Mekong 

Delta to improve levels of implementation of responsible prawn farming practices and 

improve livelihoods for local people through donor programs (Tran et al., 2013c). Through 

these donor programs they offer a variety of support in technical, financial, and institutional 

areas to promote adoption by producers of certification schemes and requirements and 

persuade international buyers and retailers in import markets to impose their voluntary 

certification (Tran et al., 2013c). 

In the Mekong Delta of Vietnam, many national and international NGOs have been actively 

involved in contributing to development of sustainable aquaculture by introducing 
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certification schemes to prawn producers as a mechanism for supporting the aquaculture 

sector transition towards sustainability, and by enhancing capacity for producers to cope with 

stringent requirements of both certification and legislation (Marschke and Wilkings, 2014; 

Tran et al., 2013c; Tran and Bush, 2010). NGOs also actively collaborate with government 

agencies through advocacy for environmental and social policies and guidelines that are 

effective in addressing poverty, and environmental management and monitoring, while 

supporting sustainable development (Fabres, 2011). 

One of the internationally active NGOs that has been working with the prawn farming industry 

in Vietnam is World Wildlife Fund in Vietnam (WWF-Vietnam). In 2014 WWF-Vietnam 

introduced the ASC certification scheme to prawn farmers in the Mekong Delta through the 

ASC compliance-assisted donor program. The program aims included promotion of 

sustainability certification and support farmers, particularly small-scale farmers, to implement 

more sustainable practices that meet international buying requirements for improved social 

and environmental performance. This program also aimed to support the sustainable 

integration of small-scale farmers into global value chains. 

ASC certification for prawn farming was created by the Shrimp Aquaculture Dialogue in 2014. 

ASC is a third-party certification scheme and focuses on requirements for improving or 

optimising environmental and social practices, animal welfare, traceability, and implementing 

relevant local and national laws and regulations. ASC is not only applicable for large-scale 

farms but also available for groups of small-scale farms (farm co-operatives) through ASC 

value chains that enable contract farming arrangements between farm co-operatives and 

seafood processors, and support partnerships with local Department of Agriculture and Rural 
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Development (DARDs) and other relevant stakeholders; thus, establishing vertical linkages 

between prawn stakeholders in sustainable seafood value chains. 

Impacts of regular shrimp disease pandemics on the global market have significant 

consequences at different scales. However, as the section of the thesis referred to is 

addressing factors driving certification-based value chains, this factor is not directly relevant 

at this point. These impacts are more related to production reduction and reference is made 

to the impacts of disease on Section 3.5.1 and 4.5.2. 

1.7.5. Global value chains in the prawn farming context 

The global value chain (GVCs) approach has been extensively used to explore the 

interconnected relationship in governance mechanism for globalisation of products (Gereffi, 

1995; 1999; Gereffi and Fernandez-Stark, 2016). The GVCs have been used extensively in 

cross-border trade products in various primary industries such as automobiles, textiles and 

clothing (Gereffi, 1995), electric equipment (Golini et al., 2016), and in agri-food industries 

such as fruit (Mather, 2008; Sausman et al., 2015), and livestock (Rich et al., 2011). In the 

Vietnamese prawn farming context, the GVCs have been used to determine input-output 

structure, governance and institutional framework (Ho and Burny, 2016) while other studies 

devides the GVCs into different segments from inputs to geographical distributions (Tran et 

al., 2013c). Bush (2018) found that structure and function of the value chain might influence 

the capacity of farmers to respond to the adoption of certification in aquaculture while 

Schounten et al. (2016) identified the importance of locally embedded networks and social 

groups in understanding the effect and function of the global value chain. 
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1.8. Rationale and aims of the study 

1.8.1. Research problem 

Certification schemes have been developed to improve the quality of seafood products and 

minimise the impacts of human interventions on the environment and surrounding 

communities (Marschke and Wilkings, 2014; Pham et al., 2011; Tran et al., 2013c). 

Certification have been designed to benefit farmers and consumers of internationally traded 

farmed seafoods in terms of environmental, social sustainability, and quality assurance 

(Marschke and Wilkings, 2014). However, major internationally applied certification schemes 

have presented barriers for small-scale farmers with regard to adoption and implementation 

(Joffre et al., 2018b; Omoto, 2012; Pham et al., 2011). Identified barriers include complex 

administrative processes, requirements to implement environmental and social sustainability 

criteria, requirements for investment in infrastructure and production improvements, and 

high costs associated with certification relative to any gains through price premiums 

(Marschke and Wilkings, 2014; Subasinghe and Phillips, 2007; Tran et al., 2013c). As such, 

meeting certification requirements has been found to be difficult for small-scale farmers 

because of farmers’ lower technical capacity and shortage of human and financial resources 

(Hatanaka, 2010b).  

Kumaran et al. (2008) studied the extent of adoption of GAPs by Indian prawn farmers. They 

found that farmers did not readily adopt many recommendations of GAPs, particularly in 

relation to farm site selection, distance between farms, effluent treatment system, use of only 

approved therapeutic agents, release of treated effluents to natural water bodies, and 

implementation of mangrove replantation programs around the farms. Such findings were 

confirmed by the study of Valderrama et al. (2014) on the adoption of Better Management 
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Practices by Indian prawn farmers. Both studies found that recommended practices and 

requirements did not consider the context of small-scale producers. For example, building an 

effluent treatment system on their small farms to meet recommendations is impractical and 

increases operational costs for these farmers (Kumaran et al., 2008; Valderrama et al., 2014). 

1.8.2. Research gaps 

While several studies of certification schemes have been conducted in the Mekong Delta of 

Vietnam (Marschke and Wilkings, 2014; McEwin and McNally, 2014; Omoto, 2012; Tran et al., 

2013c), little published literature has captured the impacts of certification on prawn 

production, social and economic performance of small-scale farmers. The existing literatiure 

includes only limited comparison of the differences between certified and non-certified 

farmers in terms of those criteria. A particular gap lies in assessment of the effectiveness of 

the introduction certification schemes and donor program interventions in improving both 

certification outcomes (for example, conformance with criteria and access to export markets) 

and social and economic outcomes for small-scale farmers. 

1.8.3. Research objectives 

The overarching aim of this study is to determine the potential and realised effects 

aquaculture certification has for small scale prawn farmers, focusing on intensive and 

improved extensive farming systems in the Mekong Delta. This dessertation addresses the 

following specific research objectives through a case study focusing on the adoption of ASC 

certification by small scale prawn farmers in Soc Trang, Bac Lieu and Ca Mau province in the 

Mekong Delta of Vietnam 

1. Examine the performance of small-scale prawn farmers’ production outputs when 

adopting ASC certification. 
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2. Identify the social and economics effects on small-scale prawn farmers when adopting 

ASC certification. 

3. Evaluate the integration of small-scale prawn farmers into the prawn value chain on 

adoption of ASC certification, and the design of governance arrangements and roles of 

stakeholders involved in the ASC value chain. 

1.8.4. Post study recommendations 

This study will identify effects on the production outputs, social and economic performance, 

and access to value chain associated with certification and identify areas for improvements. 

Conceptual models will be developed to describe how certification changes lead to changes 

in environmental, social, economic, and governance dimensions of sustainability.  

The study will also identify contraints for small-scale farmers when implementing certification, 

then suggest solutions to overcome those contraints through improved designs and 

implemntation of donor programs and introduced certification schemes. 

1.8.5. Implications for sustainability 

The effects of certification on sustainability for farmers have been extensively studied in 

agriculture (Beuchelt and Zeller, 2011; Bray and Neilson, 2017; Melo and Wol, 2007) and 

fisheries (Blomquist et al., 2015; Roheim and Seara, 2009) but there is limited research on how 

certification effects prawn farmers, particularly small-scale prawn farmers, and how the 

design of introduction schemes and interventions supported through donor programs 

improves or enhances intended outcomes. As a result, this study will provide fundamental 

understanding of how the introduction of ASC certification schemes and interventions 

supported through donor programs improves the livelihood and social conditions of small-

scale farmers and the surrounding communities. In addition, this study will contribute to 
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identifying whether certification for small-scale prawn farmers improves production efficiency 

and economic performance. Finally, this study will make recommendations and proposes a 

framework for further research to identify improvements in design of certification-supported 

programs for small-scale producers. 

1.9. Thesis structure 

1.9.1. Chapter 1: General introduction 

The chapter summarises the classifications of prawn farming systems used both globally and 

in Vietnam, providing a preliminary understanding of prawn farming systems in Vietnam 

within a global context. The chapter identifies major factors identified in the literature that 

have driven the innovation and intensification of prawn farming systems globally and in the 

Mekong Delta of Vietnam. The identified effects of prawn farming on supporting 

environments and on social and economic conditions of dependent communities associated 

with the significant development of prawn farming production are also identified. 

1.9.2. Chapter 2: Literature review 

This chapter provides a review of literature regarding the requirements of sustainable 

aquaculture certification schemes and how the schemes are incorporated into the prawn 

farming industry globally. The requirements focus on five aspects, including environmental 

responsibility, social responsibility, food safety and hygiene, responsible farming practices, 

and traceability systems. Published studies relevant to the current context concerning 

sustainable aquaculture certification and its effects in the Mekong Delta of Vietnam are 

reviewed, focusing on the case study of the piloted application of ASC certification to small -

scale prawn farmers in the delta. The chapter concludes with a gap analysis, which compares 
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current farming practices and performance of small-scale farmers compared with the 

requirements of ASC certification.  

1.9.3. Chapter 3: Effects of ASC sustainable certification on the production performance of 

small-scale prawn farmers in the Mekong Delta of Vietnam 

Chapter III presents the study of small-scale farmers in Soc Trang, Bac Lieu, and Ca Mau 

undertaken to understand the effects on production performance of farmers when adopting 

ASC certification.  Using interview methods to collect data on performance and practices of 

individual farmers, the study presents a comparison of the production outputs of ASC farmers 

(farmers who were adopting ASC) and non-ASC farmers (those who did not adopt any 

certification); therefore, determining whether and to what extent certification changes the 

production outputs of small-scale farmers. This chapter also examines how certification 

implementation has functioned as an intervention to transition small-scale farmers from 

traditional to more responsible intensive farming practices. Results from this chapter are 

discussed in order to examine whether adoption of sustainable certification generates 

observable improvement in responsible farming practices and production outputs, relative to 

certification requirements and the costs of adoption. 

1.9.4. Chapter 4: Social and economic benefits associated with ASC sustainable certification 

adoption for small-scale prawn farmers in the Mekong delta of Vietnam 

In this chapter, economic performance indicators include benefits (sale price, price premium 

for certified products, and gross income) that ASC farmers gained relative to the costs (fixed 

cost, variable cost, and ASC adoption cost) of both production and certification. The analysis 

of economic performance includes three scenarios of different economic conditions, including 

different mechanisms for payment for the costs of certification. Results from the economic 
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study suggests whether ASC certification has become a viable tool to promote the adoption 

of certification for small-scale prawn farmers in the Mekong Delta of Vietnam. Results from 

the analysis provide an assessment of the viability of adoption ASC certification for small-scale 

prawn farmers. 

The effects of ASC adoption on social and economic performance of small-scale prawn farmers 

in the Mekong Delta of Vietnam are examined. The types of social and economic performance 

examined include indicators that were adopted from the literature and the requirements of 

ASC certification. Social indicators include adoption of farming practices associated with 

decreased levels of conflict with other resource users (including neighbouring prawn farmers) 

as well as the roles of women in prawn farming activities. Assessment of the effects of 

certification on these areas of social performance is then discussed in relation to its 

contribution to the social sustainability for ASC farmers and local communities. 

1.9.5. Chapter 5: Effects of the ASC global value chain for small-scale prawn farmers in the 

Mekong Delta of Vietnam 

This chapter adopts the Global Value Chain approach (GVC) to examine integration of small -

scale ASC farmers into the prawn supply chain. The GVC approach has been widely used to 

examine the governance structures affecting each of the major actors involved in the 

commodity chain. This chapter presents an examination of the roles of multiple stakeholders 

of the value chain at each stage, from inputs to outputs, and provides new knowledge of how 

each type of stakeholder contributes to governance of the ASC value chain, including the 

adoption and certification process itself. Additionally, the chapter investigates roles and 

governance arrangements of farm co-operatives when adopting ASC certification. The chapter 

also investigates the factors contributing to successful integration of small-scale ASC farmers 
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into the ASC value chain, creating a conceptual framework of how farmers and other relevant 

stakeholders operate within or in response to the ASC value chain. Benefits and constraints of 

ASC certification implementation processes and programs are examined in this chapter, 

providing recommendations based on the results of the analysis for changes to the design of 

these programs to overcome obstacles for small-scale farmers to adopt internationally 

sustainable certification. 

1.9.6. Chapter 6: General discussion and recommendations 

The general discussion and recommendation chapter summarises the key findings of the 

effects of certification on the production, social and economic performance of small-scale 

prawn farmers in the Mekong Delta of Vietnam. The chapter focuses on how certification 

functions as an intervention to transition farming practices of small-scale farmers from 

conventional to responsible practices in response to requirements for sustainable 

development. In this chapter, social and economic incentives as well as disincentives are 

summarised for wider application to small-scale aquaculture sectors in developing regions. 

The chapter provides a critical review of data collection and analysis methods to point out 

strengths and limitations of the methodological design and specific techniques for future 

improvement. The chapter also points out limitations of the study scope and suggestions for 

further studies to improve understanding of the effectiveness of certification and associated 

programs as an intervention to improve the performance of small-scale farmers, particularly 

in relation to post-certification stages of the value chain when donor programs meeting the 

costs of certification have been withdrawn.  
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1.10. Research design 

To analyse the effects of certification on the performance of small-scale prawn farmers, the 

current study was conducted in parallel with the WWF-Vietnam’s project “Promoting ASC 

certification and Better Management Practice (BMP) among small-scale prawn farmer in 

Vietnam”.  This study was independent of the WWF-Vietnam’s project in order to evaluate 

the effects of the introductory certification project and ASC certification on the performance 

of small-scale prawn farmers in the Mekong Delta of Vietnam. The sustainable certification 

project for small-scale prawn farmers was initiated by WWF-Vietnam with a focus on ASC 

certification in 2014. The ASC certification project in the case study region involved local 

stakeholders such as local DARDs, seafood processors, and WWF-Vietnam. The terms of 

reference for the collaboration provided the author with full editorial control of the study and 

report. The collaboration did not involve any WWF-Vietnam funds being available to the 

author. As a result, any potential risk of bias was not substantial. 

This study adopted the sustainable development framework to examine the effects of ASC 

certification on the performance of small-scale prawn farmers in the Mekong Delta of 

Vietnam. The sustainable development framework includes assessments of environmental, 

social, and economic sustainability and governance (FAO, 2010b), and similar frameworks 

have been used in a number of certification studies (Belton et al., 2011; Marschke and 

Wilkings, 2014; Neiland et al., 2001). Additionally, key indicators of sustainable livelihood have 

been selected based on literature concerned with the sustainable livelihood approach as well 

as with critique and review of sustainable livelihood studies (De Haan and Zoomers, 2005; 

Scoones, 1998; Scoones, 2009) in order to increase validity of the current study. In addition, 

literature concerned with political economy and governance of small-scale producers and 
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livelihood diversification (Rigg et al., 2016) have also been incorporated. A number of other 

certification studies have drawn on the Sustainable Livelihoods Assessment framework to 

evaluate the effects of certification on small-scale producers (Ahmed et al., 2008; Belton et 

al., 2015). The conceptual and analytical approach used in this study has drawn on both of 

these frameworks in part. Environmental and social sustainability are the two major focal 

areas of many certification schemes (Hatanaka, 2010b; Trang et al., 2016) while economic 

benefits for farmers are considered as outcomes that stem from increased production 

performance, such as increased yield (Brandi, 2017b), expanding (or maintaining) market 

access and price premium for certified products (Blackman and Rivera, 2011; Blomquist et al., 

2015; Kariuki et al., 2011). Many studies which have examined benefits of certification have 

examine these against the aims of the certification scheme that address broadscale social and 

environmental sustainability effects of the activity on affected communities and environments, 

while only a limited number of studies also address economic effects on performance and 

capability of operators to pursue sustainable development through sustainable livelihood 

strategies. However, it is argued assessment benefits of certification for small-scale farmers 

should consider farmer-level benefits, as well as farmers’ perceptions of benefits and costs 

associated with adopting certification. Consequently, this study focused on three main areas 

of performance and sustainability relevant to small-scale farmers’ interests when adopting 

sustainable certification schemes: social and economic sustainability and governance 

(integration into prawn value chains) (Figure 1.3). Indicators for measuring social and 

economic sustainability and governance have been selected from the ASC certification 

scheme’s conformance criteria and from sustainable development and sustainable livelihoods 

literature (DFID, 2001; FAO, 2014a; Gereffi and Fernandez-Stark, 2016; Marschke and 

Wilkings, 2014; Valenti et al., 2018).  
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Small-scale farmers are vulnerable to changes in production performance because changes 

directly impact their livelihoods security; in contrast, large-scale and companies who have 

more access to capital and other resources of revenues as well as less exposure to shocks from 

single production sites, are typically less vulnerable (Boselie et al., 2003; Omoto, 2012). As a 

result, effects on production performance associated with adoption of ASC certification is a 

primary factor contributing to sustainable development through sustainable livelihood 

outcomes by: (1) increasing economic sustainability for farmers through increased yield and 

returns, (2) improving environmental and social sustainability by transitioning farming 

practices to more responsible ones that reduce conflicts arising from environmental and other 

downstream impacts on surrounding resource users, and provide farmers with greater future 

certainty of productive pond conditions. However, the direct effects of ASC certification on 

environmental sustainability are not investigated in this study because ASC certification 

schemes are explicitly designed to improve environmental conditions and the positive 

relationship between certification adoption and improved environmental performance has 

been established by other studies (Douma and van Wijk, 2012; Trang et al., 2016). 

This study focused on improved production performance as a factor contributing indirectly to 

improved environmental sustainability as mentioned previously. The interests of small-scale 

farmers in adoption of certification schemes is in improved livelihoods through improved 

production and economic performance associated with access to certification value chains 

(Ibnu et al., 2016; Kassam et al., 2011). Certification requirements for improved environmental 

performance may compromise farmers’ livelihoods; thus, this study focuses on effects of ASC 

certification on social and economic dimensions of sustainability.  
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Presence of Livelihood Assets: 

• Human capital 
• Natural capital 

• Financial capital 
• Social capital 

• Physical capital 
 
Effects on Livelihood Outcomes: 

• Increased income 
• Increased well-being (e.g. self-

esteem, physical security, 
political empowerment) 

• Reduced vulnerability 
• Improved food security 

• Improved environmental 
sustainability 

 

Figure 1.3:  The sustainable development framework used in this study, and its links to the Sustainable Livelihood Approach and to the ASC 
Shrimp Standard framework (WWF and IDH, 2014). 

Sustainable Livelihood 
Framework 

 

Sustainability assessment framework used in this study 
 

ASC responsible farming 
practices Shrimp Standard 
assessment framework 

Environmental sustainability 
(assets) 
• Capacity for improved framing practices and reduced environmental impact  

(Outcomes) 
• Improved production performance 

 
Economic sustainability 
(assets) 

• Access to certified product value chains and markets 

• Price premium 

• Access to financial support for costs of adoption and compliance assessment 
(outcomes) 

• Contract farming with seafood processors(outcomes) 
• Economic resilience to changes in costs 

• Improved production performance  

• Increased returns to farmers 

Social sustainability 
(assets) 

• Capacity for participatory social impact assessment 

• Identification of social impacts of prawn farming 

• Capacity for conflict resolution  

• Capacity for improving gender equality and labor rights and protection 

• Capacity for prawn health and quality assurance management 
 
(outcomes) 

• Reduced impact of conflicts on livelihoods and surrounding communities 

• Increased social capital  

• Increased food safety and quality standards for prawn product 

 

Environmental sustainability 
Principle 2. Site farms in 
environmentally suitable locations 

while conserving biodiversity and 
important natural ecosystems 

 
Principle 5: Manage shrimp health 
and welfare in a responsible 

manner 
 

Principle 6: Manage broodstock 
origin, stock selection and effects of 

stock management 
 
Principle 7: Use resources in an 

environmentally efficient and 
responsible manner 

 
Social responsibility 
Principle 1. Comply with all 

applicable national and local laws 
and regulations 

 
Principle 3: Develop and operate 

farms with consideration for 
surrounding communities 
 

Principle 4: Operate farms with 
responsible labour practices 
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Field data collection was undertaken by conducting individual interviews and group 

discussions with participants in the prawn farming industry in the case study area. Data from 

ASC farmers (farmers who adopted ASC certification) and non-ASC farmers (those who did not 

adopt any certification) in Bac Lieu, Soc Trang and Ca Mau provinces were collected by the 

author through face to face and telephone conservations using structured questionnaires. 

Questions focused on information about production inputs and outputs, expenditure and 

returns, and roles of women in the prawn farming industry. Embedded costs to farmers for 

adopting ASC are discussed more in chapter 4. In this thesis, the analysis examined direct costs 

and benefits of ASC certification at farm levels. ASC certification for farms does not include 

chain of custody. Costs for auditing chain of custody and for ASC labels are not incurred 

directly by farmers but instead by exporters/seafood processor who have supply contracts 

with farmers. Other relevant stakeholders, such as local officers from DARDs in the three 

provinces, seafood processors, and WWF-Vietnam Officers, were also interviewed. The 

questionnaires for these particular stakeholders included questions concerning technical, 

financial and institutional support, and interventions from a certification compliance donor 

program aimed at supporting the implementation of certification for small-scale prawn 

farmers in the study areas.  

Data were analysed using quantitative and qualitative analyses and value chain analysis to 

understand the effects of certification and the interventions of the donor program on the 

implementation of the ASC certification, focusing on production, social, and economic 

sustainability. Details of the study design and data collection are stated in each research 

chapter. 
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The framework for data collection, analysis, and interpretation of results used in chapter 3, 4, 

and 5 is summarised in Figure 1.4. The data collection framework was developed based on a 

review of literature on research methods that have been widely used in similar studies 

drawing on natural, social and economic disciplines and types of data (Engle and Quagrainie, 

2006; Jamshed, 2014; Kaplowitz and Hoehn, 2001).  

The data collection framework comprises primary and secondary data collection. Primary data 

collection is conducted via individual and group interviews with small-scale farmers. The 

secondary data collection is carried out by accessing existing data from relevant stakeholders. 

Secondary data include qualitative and quantitative data that are collected from WWF-

Vietnam, seafood processors, and local DARDs. Primary and secondary data are then gathered 

and checked and additional data collection is carried out if necessary. All data are also 

gathered for coding, calculations, analysis, and interpretation.  



Chapter 1. General introduction 

 

42 
 

 

 

 

 

 

 

 

 

 

 

 

  

Need more data 

New questions or 
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ASC farmers) 

Managerial groups of ASC 
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Data analysis and 

presentation 

 

Figure 1.4: The data collection framework for primary and secondary data collection. 
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Chapter 2: Literature review 

2.1. Global accreditation programs for agri-food industries 

2.1.1. Quality management standards for small and medium agri-food enterprises   

The world agri-food sector, particularly the agricultural sector in developing countries, is dominated 

by small-scale farms (FAO, 2014c). Small-scale farmers are those who have less than two  ha of ponds 

using limited inputs or less than one ha if using more intensive techniques (Tran et al., 2013c). As a 

result, small-scale farmers in this study refer to those farming prawn on less than 2 ha of ponds. 

According to the statistics of FAO (2014c), more than 90% of the world agricultural farms are run by 

small-scale farms, producing about 70 – 80% of total world food production and worth 

approximately US$2.2 trillion in 2014 (Graeub et al., 2016). Kirsten and Sartorius (2002) revealed 

that the industrialisation in agri-food industry has led to increased requirements, quality standards 

and food safety expectations of consumers. Consequently, it has created effective barriers to 

exclude small-scale farms, particularly those from developing countries, from participating in the 

global food value chain (Dijk and Trienekens, 2012; Kirsten and Sartorius, 2002; Otieno and Knorringa, 

2012; Swinnen et al., 2013). Specifically, small-scale farms are facing challenges such as lack of 

information, support and training about international market standards and certification schemes, 

pricing systems, and safety and hygiene practices; as well as challenges such as inappropriate 

infrastructure, and complex institutional frameworks which acts as barrier to international market 

access (Bjørndal et al., 2015).  

Abdirahman and Sauvée (2012) reviewed the implementation of quality management systems for 

small-scale farms. The food quality management systems are inclusive of consumers’ concerns about 

food safety and quality, hygiene, pest management, environmental and social responsibility, animal 
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welfare, and traceability (Rahmat et al., 2016). The development of quality management standards 

was a major trend of organisational innovations in agri-food sectors, driven by three features: the 

need for control of the value chain, need for a better coordination between firms, and changing 

roles between public and private institutions in all the regulatory aspects of the economy 

(Abdirahman and Sauvée, 2012). The process of developing the food quality standards could be 

divided into five distinctive phases, including standard setting, adoption, implementation, 

conformity assessment, and enforcement (Abdirahman and Sauvée, 2012). 

The standard setting is the stage involving creation of the standard by formulating the rules, 

definitions, and procedures (Abdirahman and Sauvée, 2012). Depending on the context of the 

standards, they can be categorised into either private standards, set by private parties or 

government or public standards, set by state authorities (Boyd and McNevin, 2015a). Public 

standards mainly focus on food quality and safety issues while private standards also adopt 

environmental and social concerns (Schuster and Maertens, 2013). Therefore, private standards 

have increasingly encompassed a variety of quality attributes over public standards, providing 

information to stakeholders and allowing them to differentiate the quality agri-food products by the 

attributes of environmental and social concerns (Hatanaka et al., 2005).  

The extent of regulation of social and environmental impacts are the two most common and 

important criteria of standards for a sustainable agri-food industry. International market concerns 

about social and environmental aspects have driven the change in farming standards in accordance 

with sustainable development principles and this has contributed to improved social as well as 

economic performance of food producers seeking access to those markets (Abdirahman et al., 2014; 

Gold and Heikkurinen, 2013; Heikkurinen et al., 2012). Addressing environmental and social impacts 

of the agri-food industry has been primarily the responsibility of the relevant national government, 
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but now responsibility has increasingly skewed to NGOs because governments have lacked capacity 

to implement and enforce detailed community-based systems and environmental regulations on the 

industry, which has led to governments acting for a narrow set of national interests against broader 

global and local environmental concerns (Tregurtha and Nyman, 2013; Vandergeest, 2007). In many 

cases, this has resulted in the implementation of national standards which are only viable in the 

relevant country where the standards were established (Marschke and Wilkings, 2014). In contrast, 

private standards, mostly operated by international NGOs and seafood retailers, are more likely to 

meet the needs and interests of international importers and consumers (Tran et al., 2013c).  

Adoption and implementation of quality management standards are the two phases that involve 

producers. The adoption phase is normally short while the implementation phase may take years 

(Abdirahman and Sauvée, 2012). Adoption and implementation of quality management standards 

are the two phases that directly and materially involve producers. Producers are involved in the 

stakeholder engagement phase to a lesser extent. Small-scale farmers are mostly excluded from 

certification because of high cost incurred for achieving certification (Jonell et al., 2013). This is 

discussed in more detail in chapter 4 as one reason for which certification does not get attention 

from small-scale farmers in Vietnam. There are other several identified constraints preventing small-

scale farms adopting and implementing the quality management standards, such as a deficient 

information system, the complexity of the standards, a lack of motivation, lack of enforcement, and 

insufficient resources relative to the context and practical implementation of the standards 

(Abdirahman and Sauvée, 2012; Bush and Belton, 2012; Jonell et al., 2013; Marschke and Wilkings, 

2014). 

The effectiveness of standards relies on the development and implementation of a product safety 

and quality verification mechanism (Hatanaka and Busch, 2008). The verification mechanism 
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provides evidence by issuing certificates for acceptable levels of conformity with social and 

environmental performance standards and other required aspects of the food producers to the 

certification schemes and standards (Hatanaka et al., 2005). Government regulatory bodies, retailers, 

NGOs and third party certification firms can all perform conformity assessments and enforce 

standards, providing greatest assurance of certified products that are distinguished from non-

certified products (Abdirahman and Sauvée, 2012 202; Boyd and McNevin, 2015a). Third party 

certification is considered a prominent and influential regulatory mechanism (Hatanaka and Busch, 

2008) that provides additional value through improved food safety, and compliance with  

environmental and social protection regulations by the global agri-food industry (Tanner, 2000). 

Third party certification involves accredited institutions or businesses enforcing private standards 

that are both independent from producers and from governments (Belton et al., 2011; Hatanaka et 

al., 2005).  

In the case of seafood, more and more international trade bodies, particularly aquaculture and 

fisheries businesses, use private third-party standards (with third-party certification schemes) 

because they offer benefits that exceed those of public standards (Washington and Ababouch, 2011). 

In order to achieve private third-party certification, aquaculture products must have passed through 

stringent requirements about food safety and quality controls; therefore, providing safety and 

quality assurance for consumers (Haghiri, 2016; Hatanaka et al., 2005). Additionally, private third 

party certification has the capacity to ensure that the products are produced in an environmentally 

and socially responsible manner, contributing to sustainable development of aquaculture (Barclay 

and Miller, 2018; Vandergeest, 2007). 
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2.1.2. Certification schemes and their requirements for prawn aquaculture 

2.1.2.1. Environmental performance requirements 

Certification schemes and aquaculture standards are mechanisms to address environmental-related 

issues in aquaculture. Certification has been described as an Environmental Regulatory Network 

(ERN) established to deal with environmental issues of small aquaculture producers in transition 

economies (Vandergeest, 2007), which are economies in the process of transforming the centrally 

planned economy to a market-orientated economy which is characterised by liberalisation of 

markets, privatisation of government assets, and reduction of tariff and trade barriers (Svejnar, 

2002). Conceptualising certification as an ERN provides a platform to identify interactions between 

aquaculture and its environmental footprint and how they influence primary production and trade 

(Tran et al., 2012).  Certification can help to minimise key environmental issues through regulation 

of waste management, effluent treatments, and conservation of natural flora and fauna (Marschke 

and Wilkings, 2014; McEwin and McNally, 2014). 

There are several aquaculture certification schemes for aquaculture, particularly for the prawn 

farming industry.  More popularly-used schemes are GlobalGAP, Best Aquaculture Practices (GAA-

BAP), Aquaculture Stewardship Council (ASC), and Naturland. All schemes focus on social and 

environmental performance although other foci such as food safety and quality, and animal welfares 

are integrated into the schemes (Table 2.1). 

The ASC certification scheme for prawn was developed in 2014 by the non-governmental 

organisation World Wide Fund for Nature (WWF) and Dutch Sustainable Trade Initiative (IDH) and it 

substantially covers a wide range of social and environmental criteria for responsible farming 

practices as well as encompassing requirements for economic performance (minimum living wages 
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for labours) and traceability (Marschke and Wilkings, 2014). GlobalGAP was established in 1997 by 

major European retailers for crops, livestock and aquaculture products, and the scheme acts as a 

benchmark for local producers to enable them to meet minimum requirements in environmental 

performance, animal welfare, food hygiene and safety, traceability, and management systems; with 

a limited focus on social responsibility such as employment conditions and labourers’ rights 

(Marschke and Wilkings, 2014; Wilkings, 2012). GAA-BAP was found by Global Aquaculture Alliance, 

a NGO which was established in 1997, and products with GAA-BAP certification for social, 

environmental, food safety and traceability sustainability are exported mainly to United States 

markets (Wilkings, 2012). Naturland is the organic certification scheme that is aligned with small-

scale improved extensive prawn farming which helps to maintain sustainable management of fragile 

ecosystems (McEwin and McNally, 2014).   

All five certification schemes focus on environmental responsibility but at different levels. ASC and 

Naturland focus on biodiversity (i.e. natural habitats, endangered species, and buffer zones between 

farms and natural environment) at higher levels than other certification schemes. All certification 

schemes, except for Naturland Organic certification, place strong emphasis on responsible feeds and 

feed ingredients. However, ASC is stricter in feed ingredients requirements as it requires 100% of 

ingredients coming from responsible sources. Moreover, certification protects natural abundance of 

prawn by prohibiting the recruiting of wild-stock PLs while ASC and VietGAP allow farmers to stock 

wild PLs; however, all ASC farms must stock hatchery-raised PLs after 5 years post-commencement 

of the ASC program. Waste and effluent handling and disposal and chemical uses are addressed by 

all schemes to mitigate impacts to surrounding environments. 
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Table 2.1: Main certification schemes and their key sustainable emphases for aquaculture. Adapted 
from Wilkings (2012), Marschke and Wilkings (2014) and Washington and Ababouch (2011).  

Type 
Main market 
orientation 

 Stated sustainability focus 

Social Environmental 
Food 

safety 
Animal 
welfare 

Traceability 

ASC Global ✓ ✓ - ✓ ✓ 
GlobalGAP Europe ✓ ✓ ✓ ✓ ✓ 
GAA-BAP United States ✓ ✓ ✓ - ✓ 

Naturland Europe ✓ ✓ ✓ - ✓ 
VietGAP Vietnam ✓ ✓ ✓ ✓ ✓ 

 

Requirements for solid waste treatment 

In many prawn farming regions in transition economies, the environment may be degraded by the 

release of excessive uneaten feeds, wastes, water discharge, and residuals of chemicals and 

antibiotics from prawn ponds (Pham et al., 2010). Therefore, certification has generated the need 

for solutions for the above issues to reduce harmful environmental impacts of aquaculture and 

promote environmentally responsible production (Vandergeest, 2007). For example, pond sludge 

and solid waste disposal management were mandated by certification schemes to protect the 

environment (GAA, 2014; WWF and IDH, 2014). To be certified, farmers have had to establish a 

sediment and waste management protocol. The protocol has ensured solid wastes are correctly 

disposed in a responsible manner to the environment.  

Requirements for treatment of effluent before discharging to receiving waterways 

The detrimental effects of discharged effluents from prawn farms have been extensively studied 

(Barraza-Guardado et al., 2013; Bui et al., 2012; Ngo, 2013; Trott et al., 2004; Xia et al., 2004). 

Appropriate measures to manage prawn farm discharged effluent in an effort to ensure 

environmentally-responsible prawn farming has become increasingly important (Boyd, 2003; Lebel 
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et al., 2016; Ng et al., 2018; Turcios and Papenbrock, 2014). To mitigate the adverse impacts of prawn 

farm effluent on the environment, many sustainable certification schemes have integrated effluent 

treatment regulations in to the schemes. For example, untreated effluent is not allowed to be 

released directly to waterways and wetlands.  While Naturland and GlobalGAP do not require 

specific minimum levels of DO in effluent, GAA-BAP and VietGAP require certified farmers to 

maintain at least 4ppm of DO in discharge water. ASC does not require a specific DO level in effluent 

but the annual average diurnal DO fluctuation should be less than 65%.  

Nitrogen and phosphorus loads in effluent mainly come  from uneaten feeds and prawn faeces 

(Kawasaki et al., 2016; Sun and Boyd, 2013) and are the main causes of eutrophication and algal 

blooms of receiving water, leading to aquatic hypoxia and toxicity through the release of chemicals 

(Conley et al., 2009; Kawasaki et al., 2016). Of the nitrogen and phosphorus inputs from feeds, about 

20 - 40% of nitrogen and 10 - 15% of phosphorus have been found to be incorporated in harvested 

prawn tissue (Sun and Boyd, 2013). The corresponding figures for nitrogen and phosphorus leached 

into effluent were about 16 – 22% and 5 – 6% respectively (Prapaiwong and Boyd, 2012; Sun and 

Boyd, 2013), while the remainder was retained in pond sediments (Briggs and Funge-Smith, 1994). 

Therefore, apart from an effective sediment management protocol, certification requires farmers to 

measure the nitrogen and phosphorus loads in effluent. ASC mandates growers to maintain the 

acceptable levels of nutrient loads in effluent, for example 32.4 kg nitrogen and 5.4 kg phosphorus 

in effluent for one MT of harvested tiger prawn, while other certification schemes require growers 

to maintain these loads in accordance with recommendations of local authorities, which permit 

higher levels. In this area of farming practice, ASC requirements are stricter compared to other 

certifications schemes. Limitations on discharged nitrogen and phosphorus helps to mitigate the 

severe impacts of effluent on the natural ecosystem conditions and environment. While ASC 
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certification does not directly specify values for some other water parameters of effluent, 

certification requires farmers to follow recommendations provided in local and national regulations, 

for example the National Technical Regulation QCVN 02-09:2014/BNNPTNT issued by the Ministry 

of Agriculture and Rural Development (MARD) in which specific requirements of water quality 

parameters have been set out for discharged effluent. However, management of effluent water 

quality could result in economic (i.e. cost for instalment of ozone aeration system to treat waste 

water and cost for application of chemicals to treat sediment) and technical burdens due to its 

complexity (i.e. calculations of effluent parameters such as COD, BOD, and total nitrogen and 

phosphorus in effluent) and increased operating costs for small-scale prawn farmers (Pham et al., 

2010). 

Requirements for contributing to conservation of natural flora and fauna 

Certification contributes to the conservation of biodiversity and important natural ecosystems 

through ecological performance criteria and tools. WWF and IDH (2014) have developed ASC 

certification that uses the Biodiversity-inclusive Environmental Impact Assessment (BEIA) as a tool 

to ensure certified farms address their impacts on local biodiversity and ecological conditions. BEIA 

uses biodiversity-inclusive screening criteria to determine risks and impacts of farming activities on 

the biodiversity resources and ecosystem. The BEIA includes criteria for assessing the impacts of 

prawn farming on critical habitats for endangered flora and fauna, indigenous people’s territories, 

wetlands and protected areas, ecological buffers, barriers, and corridors, and salinization of 

freshwater and soil resources (WWF and IDH, 2014). Based on assessment of farms, BEIA set out 

appropriate remedial actions for mitigating or offsetting potential impacts of the farms. Although 

BEIA has provided an effective tool to offset potentially negative impacts of farming to the 
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biodiversity, some criteria of the BEIA tool have been found to be extremely difficult to follow. For 

example, the BEIA requires an estimate of the proportion of the global population of endangered 

species that exists within the region of prawn farms. This criterion has been found to be potentially 

unviable for some farms to undertake due to complex data requirements to satisfy the BEIA and the 

lack of effective measures to evaluate and monitor outcomes of BEIA (Bigard et al., 2017; Sousa-Silva 

et al., 2014). 

Certification has contributed to protecting and restoring existing vegetation biodiversity by 

establishing requirements for conserving and replanting local flora (Boyd and McNevin, 2015b). This 

helps to conserve natural ecological conditions and functions, and can improve ecosystem resilience 

to climate-driven changes (McEwin and McNally, 2014). Although ASC certification does not 

specifically contain criteria which protect existing mangrove forest in coastal buffer zones (McEwin 

and McNally, 2014), it sets up criteria which contribute to restoring ecology by establishing a 

vegetation zone between farms and natural waterways, natural rivers, lagoon, and coastlines (WWF 

and IDH, 2014). 

Along with conservation of on-land and coastal ecology, certification tends to protect marine 

ecosystem function and integrity by preventing captive-bred escapees, particularly captive-bred 

exotic or introduced animals (Bonsaksen, 2014; Martinez-Porchas and Martinez-Cordova, 2012). 

Escapees from a captive farming environment can be a catastrophe to the surrounding local 

ecosystem and ecological conditions. Myrick (2002) outlined how escapees could compete with the 

native populations for food, habitats, nesting areas, and spawning areas. Escapees could become 

predators, transmit and amplify diseases to wild animal populations, and in the worst case displace 

wild animals from their natural habitats. Although impacts of escapees on wild populations of non-
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specific species is not as severe as potential ecological effects (Tucker et al., 2009), escapees could 

introduce inferior genes into wild population gene pools through the interbreeding process (Pillay, 

2004). The introduction of escapees, especially alien species, might result in a complete loss of the 

uniqueness of the gene pool, eventually reducing the evolutionary potential and long term existence 

of wild populations (Miller et al., 2004).  

To eliminate or at least mitigate adverse impacts of farmed escapees, many certification schemes 

integrate escapee prevention methods into their criteria as effective measures to protect natural 

ecological conditions. ASC certification requires farmers to build and maintain appropriate mesh-

size fences around ponds and sluices during the grow-out phase and at harvest. Similarly, GAA-BAP 

and GlobalGAP. certification schemes mandate farmers to install screens and nets with appropriate 

mesh on water outlet pumps, pipes or sluices to retain the smallest farmed animals. Records of 

checking and maintaining prevention tools and mitigation methods to deal with escapees are 

mandated. 

2.1.2.2. Social performance requirements 

Social responsibilities are central criteria of many certification schemes and standards (Konefal and 

Hatanaka, 2011; Marschke and Wilkings, 2014). Increased social responsibility of operators helps to 

address and solve many social issues in aquaculture such as labour welfare, social conflicts, and 

reduced ecosystem services for regional communities due to farming’s impacts on the surrounding 

environment (Blackman and Rivera, 2011; Hatanaka, 2010a; Phillips et al., 2007). This component of 

certification requirements improved farmer’s awareness as a minimum, which in turn contributes to 

the production of socially responsible products in the longer term. Valderrama et al. (2014) studied 

how implementation of good aquaculture practices (GAPs) could help to improve producer’s 
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awareness of their impacts on social aspects. They found that the majority of the project farmers 

adopted the GAPs such as supporting developments in surrounding areas, offering employment 

opportunities for local labourers, restricting the use of ground water for farming, and reporting 

unusual mortalities to local authorities. Similarly, more than 90% of respondents from the study of 

Kumaran et al. (2008) adopted socially responsible practices such as restricting use of antibiotics, 

and following harvesting guidelines and recommended stocking to produce product that is better 

for human health. 

Labour welfare 

Providing fair labour conditions is a different issue for small-scale prawn farms, where labourers 

come and go regularly, rather than large farms. Small-scale prawn aquaculture relies  mainly on an 

available labour force such as family labour and even farm owners (Paul and Vogl, 2012). Some 

farmers hired labourers but this was primarily for casual work at particular periods such as harvesting, 

pond preparation, and husbandry (Gillan and Pokrant, 2009a; Mialhe et al., 2013). Marschke and 

Wilkings (2014) analysed the viability of international certification schemes (ASC and GlobalGAP) and 

domestic non-organic certification (VietGAP) for aquaculture in Vietnam. All certification schemes 

mentioned above focus on the criterion of social responsibility but at different levels of compliance 

(Table 2.2). For example, ASC strongly emphasized social responsibilities, such as minimum wage, 

gender equity, and employment working conditions, more than either GlobalGAP or VietGAP. All 

certification schemes substantially focus on health and safety for labourers while GlobalGAP shows 

less focus on labour rights compared to ASC and VietGAP. Moreover, ASC certification recuires 

minimum wages and minimum living conditions for labourers while other certification schemes place 

less emphasis on these criteria. 
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Table 2.2: Key social sustainability focus of ASC, GlobalGAP, and VietGAP. Adapted from Marschke 
and Wilkings (2014). 
 

Key socially sustainable focus ASC GlobalGAP VietGAP 
Minimum wage + + - - - - 
Gender equity + + + - - 
Employment conditions + + + + 
Health and safety of workers + + + + + + 
Labour rights + + + + + 

 

Although socially-responsible farming standards have been integrated into certification, the context-

dependent social issues remain a challenge to achieving compliance with these standards (Bush et 

al., 2013). For example, the ASC certification requires the provision of freedom of workers after work 

hours. However, for biosecurity reasons, workers might not be allowed to leave the farm during the 

production period especially when there is a disease outbreak in the vicinity of the farm.  

Certification is complex and has many fixed rules and regulations, causing difficulties in relation to 

adoption by farmers because of farmers’ low educational level and shortage of human resources 

(Hatanaka, 2010b). Kumaran et al. (2008) found that farmers did not readily adopt many 

recommendations of GAPs, particularly on farm site selection, distance between farms, effluent 

treatment system, use of only approved therapeutic agents, release of treated effluents to natural 

water bodies, and implementation of mangrove replantation programs around the farms. Such 

findings were confirmed by the study of Valderrama et al. (2014) on the adoption of Better 

Management Practices by Indian prawn farmers. Most of the farmers are small-scale producers; 

therefore, building an effluent treatment system on their small farms is impractical and increases 

operational costs (Kumaran et al., 2008; Valderrama et al., 2014). 
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2.1.2.3. Food safety and hygiene concerns 

Food safety hazards can be divided into two categories; environmentally induced hazards, and 

handling and process induced hazards. The environmentally induced hazards include animal disease 

agents, microbiological agents, improper use of chemical and drug agents, and environmental 

contaminants while the latter includes hazards such as  crowding and handling of animals during 

harvest and post-harvest, farming practices, slaughtering and processing for human consumption 

(Håstein et al., 2006). Consuming contaminated products from aquaculture can cause foodborne 

health issues and severe illnesses to the public (Håstein et al., 2006; Jensen and Greenlee, 1997). 

The food safety hazards can be mitigated through an adoption of good farming practices, food safety 

standards and aquaculture certification. Certification schemes such as GlobalGAP, GAA-BAP and 

VietGAP create guidelines for prawn growers to deal with food safety and hygiene issues from pond 

preparation up to harvest and handling. ASC does not specify any food safety and hygiene issues as 

they are covered by national and international legislation (WWF and IDH, 2014). The observed gap 

between food safety policies in Vietnam and global food safety policies has made improving the food 

safety policies in Vietnam a necessity (Le and Pham, 2010). The Vietnam’s aquaculture supply chain 

has been facing a number of food safety issues (Hong et al., 2017) due to a lack of ethical behaviours 

and motivations in producing food, particularly by small producers,  and due to inadequate 

knowledge of producers of effects of food safety on human health, the lack of modern food safety 

technologies (Nguyen et al., 2017c), and a shortfall of domestic policies for managing food safety 

(Nguyen et al., 2017c; Nguyen et al., 2019b). ASC standards are designed to promote improved 

environmental and social performance; buyers requiring additional food safety assurance will look 

to other specific schemes e.g. BRC, ISO 22000, FSSC etc. applied further up the value chain.  However, 

WWF and IDH (2014) have argued that ASC requirements for responsible farming practices 
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contribute to improving product quality and enhancing the food safety and hygiene for prawn 

products in the production stage.  

Promoting plankton blooms is one of the keys for successful prawn culture (Burford, 1997; Gamboa-

Delgado, 2014; Poorthy and Altaff, 2002) as plankton is a food for stocked PLs and it helps to stabilise 

the environment in the ponds. To promote the development of phytoplankton and zooplankton, 

many growers use organic fertilisers such as agricultural by-products and animal manure in their 

ponds (Adhikari, 2003; Rabia et al., 2015). These products may contain harmful microorganisms and 

chemicals that can accumulate in animal tissue, causing food safety risks to humans. Due to these 

food safety and hygiene concerns, certification, such as GAA-BAP, does not allow growers to use 

human waste and untreated animal manure as fertilisers in prawn ponds (GAA, 2014). Conversely, 

certification such as VietGAP and ASC do not set out any specific requirements as GAA-BAP does for 

products that are used to promote plankton blooms, but instead these schemes require prawn 

farmers to use products that are registered and approved by an national competent authority 

(MARD, 2011; WWF and IDH, 2014). This prevents the use of products without a known origin and 

eligibility. 

GAA-BAP and GlobalGAP also focus on solving hygiene issues that may originate from farmers, 

labourers and visitors. The schemes require growers to conduct a risk assessment and offer 

mitigation methods for any potential hygiene issues. For example, workers with open wounds and 

skin infections are prohibited from directly handling products (GAA, 2014). Smoking, eating, drinking 

and living activities are limited on farms and must be in designated areas to prevent product 

contamination from daily life (GlobalGAP, 2015). 
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Veterinary drugs and chemicals are commonly used in prawn aquaculture during the farming cycle. 

They can be used for water disinfection, water quality management, disease treatment, and pond 

management. Residues of inappropriately used chemicals, antibiotics and therapeutic agents can 

accumulate in animal tissues and present a potential health hazard to consumers (GAA, 2014). 

Prolonged use of antibiotics and antimicrobial agents can stimulate the development and spread of 

antibiotic-resistant bacteria and resistant genes in disease organisms, eventually posing health 

hazards to humans (Bermúdez-Almada and Espinosa-Plascencia, 2012; GAA, 2014; Romero et al., 

2012). Inappropriate use of chemicals, antibiotics and therapeutic agents also causes pollution to 

the environment, potentially having a negative effect on the local ecosystem (WWF and IDH, 2014). 

To prevent the inappropriate use of chemicals, antibiotics and therapeutic agents, each certification 

scheme sets out its own requirements and suitable guidelines. Generally, all chemicals and drugs 

used on farms must be overseen and recommended by an aquaculture specialist. All uses of the 

chemicals and drugs in aquaculture should comply with instructions on product labels and national 

regulations. Use of antibiotics is allowed in some certification schemes such as GAA-BAP, Global GAP. 

and VietGAP. If farmers want to use antibiotics in ponds, only antibiotics on the specified lists of each 

certification scheme are applicable. Additionally, antibiotics are only applied as a therapeutic dose 

with the instruction from and after consultation with a prawn health specialist. Antibiotics must not 

be used over prolonged periods as a prophylactic in any circumstance (GAA, 2014; GlobalGAP, 2015; 

MARD, 2011). Any non-compliance with these criteria would result in failure to comply with the 

whole certification process. Withdrawal or with-holding periods must be applied when using any 

antibiotics to provide adequate time for the residues to be purged from the prawns. This eliminates 

antibiotics out of the animals’ bodies producing acceptable residual levels of antibiotics for human 

consumption (Bermúdez-Almada and Espinosa-Plascencia, 2012; Sekkin and Kum, 2011).  
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Antibiotics can be used for therapeutic purposes at ASC farms under defined conditions but prawn 

treated with antibiotics are not allowed to be sold under ASC labels in any circumstances. The use of 

antibiotics for disease treatment is not the most effective measure for treating most bacterial 

diseases, and is not justified when effective biosecurity measures are implemented at farms (WWF 

and IDH, 2014). However, farmers can use antibiotics for treating diagnosed diseases in ponds in ASC 

farms but prawn treated with antibiotics must not be sold under the certification label. Moreover, 

farmers who use antibiotics, which are listed as “critically important antimicrobials” for human 

health by World Health Organisation, will immediately fail to comply with certification (WWF and 

IDH, 2014). Application of critically important antimicrobials for human health in food-producing 

animals has been banned in many countries worldwide (Cheng et al., 2012; Lekshmi et al., 2017; 

Nilsson, 2012). The use of these antibiotics was not only prohibited by ASC and other certification 

schemes but also outlawed by the national and local regulations, such as Circular 10/2016/TT-

BNNPTNT issued in 2016 by MARD. 

Both the prohibition and allowance of antibiotic uses in aquaculture is controversial for different 

reasons. Over-use or unlimited use of antibiotics in aquaculture products could be associated with a 

reduction in resistance in food-producing animals and in human beings that have direct contact with 

such animals, with a possible, but less clear, association in the more general population (Tang et al., 

2017). However, prohibition of the use of antibiotics in disease treatment could pose a threat to 

animal welfare because infected animals are subjected to stress, metabolic disorder (Cui et al., 2017), 

severe internal and external damage, necrosis prior to facing mass mortality (Flegel, 2006), increased 

time periods of suffering, and increased severity of diseases (Karavolias et al., 2018; Sutherland et 

al., 2013).  Consequently, the prohibition of use of antibiotics may affect the well-being of farmed 

animals, particularly when the animals are subjected to bacterial diseases (Lekshmi et al., 2017). 
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Food safety and hygiene requirements from GAA-BAP and GlobalGAP are also applied to harvests 

and transport, contributing to the prevention of contamination from outside sources such as 

harvesting and transporting equipment, logistic vehicles, and ice. Equipment for harvest must be 

cleaned, disinfected, and free of lubricants, fuel and other foreign materials (GAA, 2014; GlobalGAP, 

2015; MARD, 2011). Even ice used for harvest and transporting must be made from clean sources 

(GAA, 2014). Maintaining suitable temperature during harvesting and transport is required to ensure 

appropriate cooling and maintain product quality. Appropriate protective clothing needs to also be 

worn by workers during handling and transporting to prevent any contamination from humans. 

Some requirements of ASC certification, such as application of only approved veterinary chemicals 

and drugs and prohibition of antibiotic use in prawn farming (WWF and IDH, 2014), also contribute 

to improved food safety for prawn product indirectly. 

2.1.2.4. Farming practices and animal welfare 

Animal welfare is becoming a major focus for global seafood markets  (Ashley, 2007; Ellingsen et al., 

2015). Animal welfare has become a major focus of GlobalGAP and GAA-BAP certification 

requirements while ASC, Naturland and VietGAP focus less on these issues. Animal welfare is 

addressed through criteria for stocking density, preferable farming conditions, crowding, and stress 

reduction, and farming practices that help to avoid stress conditions of prawn and disease 

occurrence. 

In captive environments, prawn are easily subjected to stressors such extreme temperature, over- 

and under-feeding, crowding, fluctuation of oxygen, and toxic gases (Fouzi et al., 2012; Pan et al., 

2003). Animals exposed to stressors will reduce their food consumption and growth rates (GAA, 

2014). Stress may disrupt the immune capability, and metabolic performance but increase the 
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susceptibility to diseases of animals, eventually causing less resistance to diseases and high 

unexpected mortality (Fouzi et al., 2012; Lightner and Redman, 2012; Pan et al., 2003). Therefore, 

certification requires prawn growers to farm their prawn in a responsible manner in relation to 

animal health and welfare, such as minimising stress, maintaining a healthy culture environment at 

all production phases, and reducing disease outbreaks by biosecurity measures. Specifically, ASC 

certification mandates growers to establish an animal health management plan that sets out 

frameworks for farming management, environmental issues, diseases, and suggests effective 

measures for these issues. GlobalGAP and GAA-BAP allows farmers to use antibiotics for prawn 

disease treatments. ASC allows therapeutic use of antibiotics under defined conditions; though such 

product must be segregated and cannot bear the ASC logo. This has led to a concern as to whether 

ASC prawn might be subjected to reduced animal welfare by increased exposure to disease. However, 

ASC argues that with application of effective biosecurity requirements and providing preferable 

environments, prawn will not be subjected to diseases; therefore, application of antibiotics for 

disease treatment is not necessary. This also increases levels of welfare for farmed prawn. 

Most of the certification schemes do not require minimum survival rates on farms. However, ASC 

does require specific survival rates for each farming system. For example, an annual average survival 

rate of ≥ 25% is required for unfed and non-permanently aerated ponds, 45% for fed but non-

permanently aerated ponds, and 65% for fed and permanently aerated pond systems. The proposed 

survival rates serve as a proxy performance-based indicator for good disease prevention and an 

effective farm management protocol in terms of water quality, feed management, and biosecurity 

(WWF and IDH, 2014). For other parameters, such as stocking density, water quality management, 

and feeding rate and frequency, prawn producers are encouraged to follow recommendations of 

local and national authorities. 
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2.1.2.5. Traceability system 

Product traceability is a crucial component of certification because it helps to distinguish between 

certified products and non-certified products in a seafood market (Boyd and McNevin, 2015b; Duijn 

et al., 2012; Klinger and Naylor, 2012; Rahmat et al., 2016; Schmitz, 2005). Each certification scheme 

has its distinctive tracing process but generally it links the whole chain of production from the final 

products in an aquaculture market back to origins of the products. Many certification schemes have 

created traceability standards (i.e. MSC Chain of Custody for ASC certification or GlobalGAP Chain of 

Custody for GlobalGAP certification) for segregation of certified and non-certified product. These 

traceability standards apply to seafood traders/processors during the purchase, transport, 

processing, and distribution stages of the supply chain for farmed prawn products. Moreover, 

certification integrates traceability criteria into requirements for production cycles (from stocking to 

harvesting) to assure that all of the production processes complys with environmental, social and 

food safety standards (Marschke and Wilkings, 2014). Therefore, traceability as referred to in this 

thesis is distinguished from traceability standards. It refers to documentation processes, such as 

records and record-keeping of the production cycle and of harvesting activity. It includes 

documentation of PL origins, feeds and feed ingredient origins. All aspects of traceability mentioned 

above for farmers are discussed in the following sections: 

ASC, GlobalGAP and GAA-BAP certification schemes strongly focus on traceability criteria for 

production cycles while Naturland less emphasizes on traceability.  Moreover, ASC certification 

requires greater stringency in traceability of products because the requirements are stricter for 

tracing origins of feed ingredients, broodstock, PLs, and chemicals and drugs used at farms. 
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Origin of broodstock and PL 

Many prawn diseases at the grow-out phase result from vertical transmission of a pathogen from 

breeders to offspring (Motte et al., 2003; Walker and Winton, 2010). Sound practices and disease 

prevention methods can help to minimise the vertical disease transmission, reducing disease 

outbreaks throughout the grow-out period. However, certification standards for prawn hatchery 

practices have not existed until recently (WWF and IDH, 2014). Therefore, many certification 

schemes have created their own requirements for hatchery level practices, from broodstock to pre-

stocking PL. All certification schemes recommend farmers use domesticated specific pathogen free 

breeders and offspring; however, wild catch breeders can be used if the breeders originated from 

an ecologically managed wild fishery. Wild PL are prohibited by all certification schemes. However, 

the ASC certification schemes allow growers to use wild tiger prawn PLs only in the case of passive 

collection of seedlings when extensive cultivated ponds are refilled from waterways. The proportion 

of P. monodon PLs obtained from closed loop hatcheries must be increased overtime and reach 100% 

within 6 years after the publication of ASC standards, meaning that ASC still allowed farmers to get 

PLs from locally wild broodstock until this time (reference criteria 6.2.3). As a result, all farmers must 

get PLs from closed loop hatcheries after March 2020. 

Origin of prawn feeds and feed ingredients 

Traceability of prawn feeds and feed ingredients is to ensure feeds are produced from responsible 

sources of feed ingredients required by ASC. Requirements of responsible prawn feed production 

are designed to address environmental, ecological, social and origin issues of feed manufacturing 

process and are detailed in the ASC scheme. Farmers are required to obtain all documents from feed 

manufacturers which show that farmers purchased responsible prawn feeds. Feed manufacturers 
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are required to provide evidence of traceability of raw feed ingredients (that account for from 2% or 

more of the total weight of ingredients), origin of aquatic and terrestrial feed ingredients, and 

genetic-modified status of all ingredients. Any non-compliance with these requirements in feed 

manufactures will not result in any penalty for growers, as feed manufactures must be responsible 

for the non-compliance. However, if growers use feeds that do not meet these requirements, 

farmers will fail to comply with certification. As a result, farmers are required to work with feed 

manufacturers to fix any non-compliance criteria for further assessment for ASC certification. 

GlobalGAP and GAA-BAP have their separate certification for feed mills. Other certification schemes 

such as ASC, VietGAP, and Naturland do not have their own certification for feed production, but 

they integrate requirements of purchased feeds into their prawn certification process. For example, 

ASC requires growers to use responsible feeds in which ingredients come from an ecologically 

responsible resource. Use of feeds that contain genetically modified organism(s) (GMO) is totally 

banned by Naturland; however, it is allowed by ASC if the GMO ingredients are clearly declared by 

the manufacturers. Additionally, all feed ingredients which are above a 2% inclusion rate in feed 

formula must be traceable back to their sources, species, country of origin, and harvest method 

demonstrated by feed producers. Information about the feed producers and their role in the ASC 

global value chain for certified prawn product will be discussed more in Chapter 5. 

Records and record keeping 

Apart from retaining all documents about feeds, feed ingredients, broodstock, and PL origins as 

evidence of traceability, records of methods used in the production cycle, harvesting and handling 

are also required. Documents and records made on paper, on logbooks and farm diary or soft copies 

on a computer must be retained at farms for a certain period. This process is beneficial for farmers 
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in terms of keeping track of their farming activities, calculating costs and profits, selecting high-

performing offspring sources, and identifying lessons learned for the next cycle of farming 

operations. Records and record keeping allow certification auditors and purchasers the opportunity 

to trace back within production the origin of certified products and ensure all steps of the production 

cycle are compliant with environmental, social and food safety standards (GAA, 2014). 

Farmers are required to keep records of the production cycle: including environmental parameters, 

social aspects, and farming practices. Environmental parameters, such as water quality fluctuations, 

influent and effluent treatments, waste discharge, and water quality management, must be 

recorded daily or at a certain frequency as recommended by certification standards. Records about 

working conditions such as contracts, wages, worker health and welfare are also required by 

certification. Many certification schemes such as ASC and GAA-BAP require farmers to document the 

presence of social conflicts and solutions for conflict situations. Resolving social conflicts is a 

requirement specific only to ASC certification. For example, at least 50% of conflicts and disputes 

must be resolved within the first year of documentation.  This requires that farmers are proactive in 

building a good social relationship with surrounding communities (WWF and IDH, 2014). Social 

interactions and conflicts between ASC farmers with surrounding communities will be discussed 

more in Chapter 4. Farming practices include pond preparation, pre-stocking and stocking activities, 

prawn input and output production, feeding management, chemical and drug uses, pond 

management, and escapees and escape preventing methods must be clearly documented.  
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2.2. Current state of knowledge of certification systems, implementation and effects in the 

Mekong Delta of Vietnam 

As discussed in Section 1.5., changes in government policy have led to expansion of prawn farming 

areas, converting areas from uses that were less economically efficient land uses (i.e. Doi Moi policy). 

These policy changes have contributed to significant improvement in livelihoods of people in coastal 

areas by increasing local worker incomes through prawn farming (Clough et al., 2002; Dey et al., 

2008), enabling diversified livelihoods (rice-prawn and mangrove-prawn farming systems) (Tran et 

al., 2015a; Tran et al., 2015b; Tran et al., 2012) and attracting migration to rural areas in response to 

labour demands (Betcherman and Marschke, 2016). While this transition has resulted in increased 

production and economic development of prawn aquaculture (Tran et al., 2013c), it has 

simultaneously led to severe negative impacts. These include environmental impacts, socio-

economic fragmentation due to institutional failure to delineate legislative responsibilities amongst 

government agencies and increased food safety and hygiene risks for consumers (Le and Pham, 

2010). As a result, additional private market-based governance mechanisms have arisen as 

interventions to address these impacts. Importing countries have applied food safety, 

environmental, and social standards and certification requirements as non-tariff barriers to force 

prawn producing countries in Asia to uptake responsibilities for sustainable development of the 

sector (Lee and Connelly, 2006; Roheim, 2004; Tran et al., 2013c). 

2.2.1. Studies of third-party certification for prawn farmers in the Mekong Delta  

While aquaculture certification is becoming vital and mandatory for large-scale prawn producers to 

export their products, aquaculture certification for small-scale farmers has more recently drawn 

global attention. Many parties including domestic and foreign government agencies, non-
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government organisations (NGOs) and retailers have been supporting capacity development of 

small-scale prawn farmers to achieve environmental and social sustainability (Tran et al., 2013c; 

Tucker et al., 2009; Washington and Ababouch, 2011). 

Tran et al. (2013c) studied the governance of the global value chain in response to the certification 

of the small-scale prawn sector in Vietnam. They found that demand for certified products is driven 

by international buyers and importers. Additionally, food safety, as part of certification, was not a 

major obstacle for small-scale farmers as farmers were already highly aware of restrictions on the 

use of prohibited chemicals and antibiotics. However, small-scale farmers faced significant 

governance issues when integrating environmental and social aspects of their performance into the 

certification process due to the complexity of the process. Traceability of certified products became 

an issue for suppliers as the certified product was transferred through many intermediaries before 

reaching the targeted markets, possibly causing uncertainty due to potential mishandling of certified 

and non-certified products when they come to seafood processors.(Tran et al., 2013c). 

Omoto (2012) studied the impacts of organic third-party certification on small-scale producers in Ca 

Mau province of Vietnam. The author found that technical and financial constraints were not big 

obstacles for organic certification. The organic farms relied on natural farming practices, without 

using feeds, chemicals and antibiotics, rather than complex intensive farming techniques. Farmers 

were required to undertake only minimal upgrades on their farms to meet the requirements; 

therefore, the costs associated with the certification process were not a significant issue. However, 

farmers faced several constraints post-certification. Difficulties in communication between farmers 

and accreditors (i.e. terminologies that are not well-known in local areas, cultural differences, a lack 

of infrastructure, and illiteracy observed by Hatanaka (2010b) in the case of Indonesian prawn 
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sector), led to confused perceptions by farmers of the certification accreditation process. For 

example, many farmers did not know their current certification situation, while some were not 

aware that they were suspended from the certification scheme. 

Although small-scale farmers received a price premium for the certified products, there remained 

the potential for disproportionate benefit sharing between farmers and processors/exporters in 

aquaculture value chains (Lee, 2009). This was observed in the study by Omoto (2012) of benefit 

sharing mechanisms within the value chain of organic certified prawn products. The author found 

that there remained an integrity issue of benefit sharing mechanisms, leading to the farmers 

eventually withdrawing from the certification network. Specifically, international buyers paid a 20% 

bonus to an exporter for high quality certified products; 5% of the bonus went to the organic shrimp 

management board and another 2% for certified intermediaries. The remaining 13% of the bonus 

should be shared between the exporter and farmers. The price premium farmers actually did receive 

was lower than theoretically calculated, and it was not clear how much the 13% bonus that was to 

be shared between exporters and farmers was absorbed by exporters rather than passed on to 

farmers. This resulted from the fact that the bonus mechanism was not clearly explained to farmers 

and many farmers did not know how to calculate the price premium due to the unclear calculation 

procedure, leading to the actual or average price bonus that farmers received being difficult to 

determine (Omoto, 2012). 

Tlusty et al. (2016) have analysed depth and breadth of third -party national schemes, including ASC, 

GlobalGAP, and GAA-BAP. They found that certification has had an unequal distribution of factors 

across focus areas. For example, certification schemes have paid more attention in environmental 

impacts than feed concerns. However, it is argued that ASC, GlobalGAP, and GAA-BAP are more 
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focused on feed concerns. ASC integrates feed concerns into the farm standards while GlobalGAP 

and GAA-BAP have separate standards for feeds. It has also been found that third-party certification 

(i.e. ASC) effectively addressed environment sustainability issues due to greater farming efficiencies 

and better management of nitrogenous emissions (Trang et al., 2016). However, Jonell et al. (2013) 

argued that certification schemes have had limited influence on  levels of  environmental 

sustainability because certification schemes are focused on  major species consumed in developed 

markets such as EU and USA and not on farming in developing countries where the majority of 

aquaculture production in terms of levels of farming and consumption  is occurring. 

Tlusty et al. (2016) found that the GlobalGAP scheme addressed a greater proportion of factors 

within each impact areas than ASC and GAA-BAP, however it does so with less depth. This was 

explained by the reliance of the GlobalGAP scheme on Best Management Practices as the primary 

mechanism for addressing each factor (Tlusty et al., 2016). Moreover, certification schemes were 

found to have improved environmental and social performance of farmers (Tran et al., 2013c). 

However, as improvements in performance have only been only captured through the certification 

audit process there remains a lack of a concrete evidence showing that certified farmers have 

performed better than those who have not been certified (Tlusty and Tausig, 2015). 

2.2.2 Models of certification assistance 

Prawn farmers in the Mekong Delta are mainly small-scale households (Quach et al., 2015; Tran et 

al., 2015a), and represent a sector with significant influence on the local environment (Jonell et al., 

2013). Due to the high costs of certification, lack of human resources and  complexity of process, 

certification has become impractical for many small-scale farmers resulting in the absence of an 
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effective market-based mechanism to address concerns about environmental and social impacts of 

the industry (Marschke and Wilkings, 2014). 

To help those small-scale farmers to adopt and comply with the available certification schemes, the 

Vietnamese government has supported local farmers, in terms of technical, consultancy and 

certification costs, to implement VietGAP (MARD, 2011). This first-party certification scheme aims 

to improve food safety and quality and social and environmental sustainability for domestic 

consumption only, because the scheme is not internationally recognised (Nguyen, 2015). Several 

non-governmental organisations have supported the delivery of international certification schemes, 

such as GAA-BAP, ASC, GlobalGAP, and Naturland, to improved extensive prawn-mangrove, 

intensive and semi-intensive small-scale farming systems throughout the Mekong Delta (McEwin 

and McNally, 2014), providing responsibly produced export-oriented prawn products (Marschke and 

Wilkings, 2014).  

Group certification schemes have been increasingly offered to small-scale farmers (Corsin et al., 

2007; Marschke and Wilkings, 2014). These help small-scale farmers, particularly those in the 

Mekong Delta of Vietnam who are operating their farms under co-operatives (Quach et al., 2015; 

Tran et al., 2015a), to adopt and get products certified. Group certification helps to reduce the 

burden on human and financial resources and managerial level capacity, which are significant 

constraints facing small individual farmers (Tran et al., 2013c). With group certification, small-scale 

producers can keep their small farms, without being forced to expand their farms, and share the 

resources and management system amongst group or co-operative members (Marschke and 

Wilkings, 2014). More importantly, farmers can share the costs associated with the certification 

process, deal with the complexity of the certification, and produce the large volume of certified 
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product to integrate into the sustainable value chain through donor supports from external 

resources (Phung and Pham, 2018). 

Certification-compliance donor programs have been employed by NGOs, governmental agencies, 

and food processors to support farmers, particularly small-scale farmers to transition their farming 

from traditional to environmentally and socially responsible practices. WWF-Vietnam has partnered 

with local DARDs and seafood processors in launching an ASC-adopted initiative for supporting 

groups (co-operatives) of intensive and improved extensive small-scale prawn farmers in the 

Mekong Delta in adopting ASC certification since 2014. However, it is unknown how effective this 

initiative has been as an intervention to improve uptake and implementation of certification and 

actual production, environmental, economic and social performance.  

2.2.3. Prawn farming co-operative conformance with certification criteria 

Gap analyses were commissioned in early 2014 by accredited bodies in partnership with WWF-

Vietnam to identify the gaps between current farming practices and standards of 30 prawn co-

operatives against the requirements of ASC certification and Better Management Practices (BMP). 

BMP was developed as a pre-step towards ASC certification by selecting some key criteria of ASC 

certification, including participatory Social Impact Assessment (pSIA) requirements. The gap analysis 

was carried out by independent consultancy services to ensure independence, transparency and 

integrity of ASC certification. It was conducted prior to the adoption of ASC certification by 

application of participatory rural appraisal approach (PRA) and examined which criteria the co-

operatives had met and shortcomings in any specific criteria that the co-operatives needed to 

improve. As a result of the gap analysis, detailed action plans that included activities and timeframes 

for the adoption and implementation of ASC certification and BMP were developed. The analyses 
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were conducted based on the seven principles of ASC certification (Table 2.3). The following sections 

summarise ASC requirements and the current conformity of prawn farm co-operatives in relation to 

the seven principles of ASC certification, based on the gap analysis and other data provided by WWF-

Vietnam. The findings of the gap analysis are then related to the research objectives and design this 

study. 

Table 2.3: Seven principles of ASC certification. There are total 34 criteria for prawn farms.  In the 
ASC assessment chain (Impact, Principle, Criteria, Indicator, Requirement), levels of non-conformity 
(major and minor) are assigned by auditors at indicator levels against defined requirements. 

Principle Content No. of criteria 

1 Comply with all applicable national and local laws and regulations 1 
2 Site farms in environmentally suitable locations while conserving 

biodiversity and important natural ecosystems 
5 

3 Develop and operate farms with considerations for surrounding 

communities 
4 

4 Operate farms with responsible labour practices 11 
5 Manage prawn health and welfare in a responsible manner 3 
6 Manage broodstock origin, stock selection and effects of stock 

management 
3 

7 Using resources in an environmentally efficient and responsible 

manner 
7 

 

Principle 1: Prawn growers must comply with all applicable national and local laws and regulations.  

Requirements 

A broad legislative framework was established under MARD to help the local government manage 

and monitor the performance of the aquaculture sector. This framework established that all the 

farms must be legally recognised by local authorities, obtain legal documents and permits and, more 

importantly, be sited in a designated area. Siting in a designated area is the preliminary condition 

for a prawn farm to obtain the aquaculture permits and license which are required to comply with 

the requirements of certification. Other important licences and permits, such as land ownership, 
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land and water use permits, aquaculture farming licence, and a commercial licence, must be 

obtained and publicly published by prawn growers.  

Conformity 

All 30 co-operatives are located within the designated areas, indicating that all farms are operating 

within legally-approvable terms for gaining all permits and licences for prawn farming activities. 100% 

co-operatives in the project areas have land use permits for all of their farm sites and all farmers use 

their own lands for aquaculture activities. However, none of 30 co-operatives has obtained or has 

available the relevant documents to demonstrate conformity with the other important licenses and 

permits required by certification and local authorities.   

Seven co-operatives in Soc Trang (107 farmers) and eight cooperatives in Ca Mau (187 farmers) have 

aquaculture commercial licences for producing P. monodon and/or L. vannamei at a commercial 

scale. Five co-operatives (80 farmers) in Soc Trang and three co-operatives (82 farmers) in Bac Lieu 

were exempted for the aquaculture licence because they are operating farms under an extensive 

system. The remaining farmers (95 farmers) of seven co-operatives must obtain this licence. Farmers 

who have both extensive and intensive prawn ponds must obtain the aquaculture licences to address 

the requirements of certification and local regulation framework.  

Although there is a complex procedure for obtaining licences and permits for aquaculture, this 

process is easy to accomplish as co-operative representatives can apply through the local authorities 

by providing documents that demonstrate structures of co-operatives, land licences, types of 

farming systems, and other necessarily legal documents. 
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Principle 2: Site farms in environmentally suitable locations while conserving biodiversity and 

important natural ecosystems. 

Requirements 

Conducting a Biodiversity Environmental Impact Assessment (BEIA) is compulsory as required by ASC 

and national regulations for intensive/semi-intensive farms (with more than 10 ha) and extensive 

farms/improved extensive (more than 50 ha). BEIA focuses on conservation of protected areas and 

critical habitats, construction of farms with considerations of vegetation zones such as ecological 

buffers, barriers and corridors, and prevention of salinization of freshwater and soil resources. Farms 

that are smaller than 10 ha only need to achieve the “Environmental Commitment” that shows how 

the farm’s operations are environmental responsibility. 

Conformity 

All farms met the requirements pertaining to the conservation of protected areas, critical habitats, 

and vegetation zones because the farms were excluded from the conservation areas and suitable for 

agricultural activities, including prawn farming (Cao, 2007; Tran et al., 2015a). However, farmers may 

have challenges with the prevention of salinization of freshwater and soil resources. A total of 22 co-

operatives were found to be discharging pond water into waterways experienced a period of 

freshwater incursion. During the freshwater period, farmers are encouraged to farm rice. However, 

many farmers still operate prawn farming and brackish water from ponds is discharged directly to 

freshwater ways. This results from a gap in enforcement by local authorities and inadequate 

understanding of farmers regarding the adverse impacts of brackish water discharge from prawn 

ponds into freshwater-dominant areas of the Mekong Delta, particularly in a rainy season. Discharge 

of brackish water to freshwater areas will affect farmers who need freshwater for cultivating rice; 
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therefore, prohibition of discharging brackish water into freshwater areas is to ensure the livelihood 

of rice farmers. 

Principle 3: Developing and operating farms with considerations for surrounding communities 

Requirements 

Social Impact Assessment (SIA) is an effective tool to recognise the social impacts of the 

interventions of prawn farming activities on the surrounding communities. Undertaking an SIA helps 

to identify the needs of the communities, and contribute to planning priorities for development of 

the farming activities (Akpofure and Ojile, 2003). Therefore, ASC and BMP require participants to 

conduct pSIA. pSIA focuses on addressing actual and potential risks and impacts between 

surrounding communities and prawn farms; and as a consequence, facilitating the identification and 

adoption of resolutions to maintain sustainable interactions between the farms and the 

communities. pSIA is conducted publicly with participation of directly affected and indirectly 

affected stakeholders, prawn farmers, and local authorities. The assessment examines changes in 

economic aspects, natural resource access and uses, human access, physical infrastructure, social 

and cultural aspects, and governmental aspects.   

Conformity 

A primary concern of pSIA is identification of all actual and potential conflicts between farmers and 

stakeholders of surrounding communities. However, no conflicts as yet between farm cooperatives 

and surrounding communities, ecosystem users and landowners have been profiled, recorded and 

retained at the farms in the gap analysis commissioned by WWF-Vietnam. Additionally, there was 

no evidence that prawn farm co-operatives received either any complaints from the communities or 
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resolved complaints. Furthermore, farm co-operatives did not have a conflict resolution policy which 

states how the conflicts/complaints will be received and solved in an open and accountable manner.   

Providing job opportunities for the surrounding communities is a social concern of certification. 

However, providing job opportunities might not be transparent in the farming operations within 

project areas. Specifically, none of three co-operatives which employ hired labourers could provide 

any evidence of local recruitment advertisements to seek local labourers on surrounding villages 

before hiring labourers from outside the local communities. All employers declared that their 

employees were local people but the employers retained neither a copy of IDs of labourers nor any 

information that showed the place of origin of their employers.   

Addressing and solving conflicts between co-operatives and other resource users are key 

components of social responsibility in prawn farming. However, there are major social and political 

and cultural challenges to address associated with local resentment, resource access conflicts 

between stakeholders, and conflicts between employers and locally available employees. For 

example, farmers tend to hire labours outside their surrounding communities to avoid conflicts 

between farmers and local communities which has been found in other similar studies (Alauddin and 

A. Hamid, 1999; Corner, 2003). 

Principle 4: Operating farms with responsible labour practices 

Requirements 

Regardless of the number of hired workers on a farm, employers must provide a suitable working 

environment for their workers in accordance with national labour policy and requirements of the 

certification.  This includes the fundamental rights and benefits of workers in relation to age of 

workers, minimum wages, health and safety at work, compensation, and other forms of welfare 
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protections for workers. All of these forms of benefits and welfare protections should be negotiated 

and listed in a working contract between workers and owners. Labour contracts can be written or 

verbal contracts between employers and employees. Regardless of contract types, it must be 

demonstrated that employees understand and accept the working conditions in terms of working 

tasks, payments, and health and safety conditions. ASC certification requires that hired workers on 

a prawn farm must be minimum 18 years of age. Child workers, who are between 15 and less than 

18 years old, can be employed at prawn farms but only for limited workload and under specific work 

conditions. The employers must declare that all workers are 18 or more years of age.  

Conformity 

The majority of labour in the project areas was found to be family-labour, meaning farmers, family 

members and/or their relatives work at the farm and get proportional profits earned by the farm 

rather than being provided payments on the basis of work-time (wages). This type of labour 

arrangement is popular for small-scale prawn farming in the Mekong Delta of Vietnam because it 

helps to take advantage of any idle labour force in the family, reduces the production costs, and 

maximizes the profits. In total 27 co-operatives used family-labour while only 3 co-operatives 

employed 27 hired workers. However, no contract was established between employers and 

employees in the project areas, causing an opaque working relationship that might be unfair for 

employees. Moreover, employers lacked evidence proving the ages and details of jobs of their hired 

employees, posing a risk of employing child labour on the farms. The minimum age for worker is 18 

but this does not apply to farmers’ children who are allowed to work part time (WWF and IDH, 2014). 

Minimum and fare wages for workers is a matter of concern for many certification schemes 

(Marschke and Wilkings, 2014). The legal minimum salary was found to range from 1.9 – 2.7 million 
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VND per month in different localities. However, the three surveyed cooperatives did not provide 

evidence that all their workers obtained the minimum wages in accordance with the national rules 

and regulations. The workers in 3 cooperatives, in the Mekong Delta in general, received a monthly 

stipend, ranging from 1.7 – 2.5 million VND. Workers, in addition, would be covered for some in-kind 

expenses such as accommodation, meals, tea, and some other basic living costs. Plus, they would 

obtain a production bonus of 0.7 – 1.7 million VND per each MT of harvest prawn. Interviewed 

farmers in Vinh Chau of Soc Trang said that the total amount that each worker got per month was 

greater than the minimum wage set out by the law. However, if the crop failed, workers would get 

nothing other than the monthly payments and allowances. 

Working hours on small-scale prawn farms was of little concern to employers to employers because 

working duration in a day or in a week was difficult to determine in prawn farming activity, 

particularly for estimating overtime work. Working time depended on weather conditions, periods 

in a crop cycle, and urgent issues at farms. For example, workers might work in a relaxed condition 

for the first few weeks of the crop cycle because newly stocked prawn did not need an extremely 

high intensity of care and management. When the farming moved to the middle and the end of a 

crop cycle, maximum effort and intensity might be required, even at times working at night-time, to 

ensure that farmers could gain a maximum yield and workers could secure their production bonuses. 

Consequently, neither working overtime nor overtime extra payment was established.  

A range of other working related issues were also detected for prawn farming through the gap 

analysis and are listed as follows. (1) Women labourers might not be hired on prawn farms due to 

perceptions that working on prawn farms sometimes requires a level of high intensity of physical 

workload, out-of-hour working time, and hazardous working conditions that might not be suitable 

for women particularly those who were pregnant. (2) Workers had freedom after working hours but 
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their freedom was often limited, particularly when disease outbreaks occurred around the farms. (3) 

The majority of workers on small-scale farms were not trained for work safety or equipped with 

suitable safety gear in accordance with recommended health and safety practices, procedures and 

policies relevant to the job. (4) Workers did not have access to some forms of working welfare 

provisions such as unemployment, medical, and social insurances, which are compulsory under 

legislation. (5) Workers were not introduced to any trade union and/or worker association; 

consequently, these association and union representatives could not protect or advocate for 

workers’ rights and welfare provisions if conflicts occurred between employers and employees. 

Without the above protections, (6) harassment and disciplinary practices in the working 

environment could violate workers’ human rights and physical and/or mental health.  

All employers in the project areas were not satisfied with the requirements of this principle because 

conformity with it was perceived to be a major obstacle for small-scale farmers. It was found to be 

difficult for farmers to deal with the complexity of worker contracts, particularly the calculation of 

earnings and application of policies for employment and workplace regulations, which required a 

trained person to complete. Additionally, farmers needed to pay more for worker welfare provisions 

and entitlements, such as paying for workers’ insurances, which directly affected their economic 

returns. To some extent, free movement of workers after working times is another issue raised by 

cooperatives due to biosecurity risks posed, particularly when there was a disease outbreak. 

Principle 5: Managing prawn health and welfare in a responsible manner  

Requirements 

Requirements for managing prawn health and welfare have a focus on disease occurrence 

prevention/treatment and predator control. This principle aims to prevent the horizontal and 
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vertical transfers of disease agents and accumulation of therapeutic chemicals and medicines used 

on prawn and surrounding environment while ensuring biodiversity. In addition, the requirements 

in this principle ensure tracing what is added to the ponds, contributing to the whole traceability 

system of the certification. 

ASC/BMP does not allow farmers using any antibiotics and prohibited chemical agents to ASC 

registered products under any circumstances in order to address concerns about drugs used in 

prawn farming. All chemicals and drugs which are used for disease treatment only, must be recorded 

in detail in terms of type and dosage in responding to the disease symptoms detected. 

Conformity  

Amongst 30 cooperatives surveyed, no firm evidence from the consultancy service report has been 

provided which proving that farmers do not use any antibiotics in their farming. Whether ASC 

farmers stored or used antibiotics is discussed in more detail in Section 3.4.3 in Chapter 3. Farmers 

recorded usage of drugs in their farms although the information recorded was not as required by 

the certification. One of the concerns was the dosage of drugs used in a pond. Farmers tended to 

use higher dosage than recommended by manufacturers because they thought that higher doses 

would offer a better result. Drug storage was another matter of concern. The gap analyses revealed 

that the majority of farmers did not store chemicals/drugs in a correct way and place. All drugs, 

involving powder, liquid, toxic and non-toxic drugs, were put together in an open area which children 

could reach. Even worse, some farmers stored the drugs within their living areas such as kitchen, 

farm watch-tower, and even resting and dining area. 

Managing prawn health is complex and requires a high level of inputs, creating an obstacle for small-

scale farmers. Most certification schemes require that use of drug and chemical treatments on the 
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farm must involve prior consultation with a competent person. This may take time for a trained 

person to come to check and provide remedies; consequently, farmers may lose their harvest. 

Investment for improvements in infrastructure and production systems to ensure conformity with 

the requirements of this principle, such as appropriate storage areas for chemicals, was found to 

present another major challenge because farmers were likely to have limited capital and be 

concerned that the benefits they would gain were not comparable with what they spent. 

Principle 6: Broodstock origin, stock selection and effects of stock management 

Requirements 

This principle focuses on tracing the origin of stocks from broodstock to ponds. This principle mostly 

applies to hatcheries but farmers have a responsibility to obtain and retain all documents, relevant 

to broodstock origin, genetic modified (GM) condition of stock, and test results of PLs for some 

specific diseases, provided by hatcheries from which farmers obtain the PLs. This principle helps to 

prevent risks of vertical disease transmission from hatcheries to ponds.  

All PLs of L. vannamei must come from captive-reared SPF/SPR broodstock while using PLs of P. 

monodon that came from wild stock are still allowed in the case of passive PLs intake from tidal 

exchange. Regardless of sources of seed, all purchased PL must pass the test for certain diseases 

listed by national and international importation guidelines. GM PLs are not allowed to be stocked in 

certification-registered ponds, avoiding uncertainty surrounding the potential impacts of escaped 

transgenic prawn breeding with wild shrimp, and the potential for transgenic shrimp to establish 

feral populations in the wild environment (WWF and IDH, 2014).  
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Conformity 

Farmers in the project areas did not retain adequate numbers of documents about the stock. This 

was because the hatcheries did not provide the required documents beyond a receipt of purchase 

and in some cases a test result of purchased PLs. Extensive prawn farmers did not pay much 

attention to PLs quality checks and disease checks before purchasing. Consequently, farmers did not 

know whether purchased PLs were derived from either captive-reared broodstock or wild caught 

broodstock. Additionally, they were unlikely to be concerned whether or not the PLs were tested for 

specified diseases, leading to potential risks of transmitting disease outbreaks from hatcheries to 

farms.  

Managing broodstock and PLs was not significantly problematic for semi-intensive and intensive 

farmers because they check seed quality carefully before purchasing and stocking. On the other hand, 

some extensive/improved extensive farmers purchased seed from unknown origins and they did not 

even test the seed for the specific diseases. The amount of seed for extensive/improved extensive 

farming was small and survival and growth of the PLs depended solely on the natural environment; 

consequently, quality checks and disease tests were not necessary. Plus, the cost of the test was 

likely to be much more than the value of the purchased PLs. Therefore, extensive/improved 

extensive farmers could face challenges when implementing these criteria. 

Principle 7: Using resources in an environmentally efficient and responsible manner 

Requirements 

The development of prawn farming contributes to increasing production for human consumption 

but, in contrast, it requires an intensive use of natural resources, involving marine and terrestrial 
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ingredients and high level energy consumption.  These uses must be recorded when adopting the 

certification requirements.  

Feed manufacturers are responsible for providing farmers all required documents about the 

responsible feeds, which could be traced back to the origins of major ingredients. Besides listing the 

major ingredients, which each accounted for greater than 2% inclusion, the certification used 

Fishscore as an effective tool to judge whether the marine ingredients of the feeds came from a 

responsible fishery source. The certification also allowed the use of GMO ingredients in the feeds 

but these ingredients need to be clearly declared.  

Feed efficiencies are based on estimations of Economic Feed Conversation Ratio (eFCR), Feed Fish 

Equivalence Ratio (FFER), Protein Retention Efficiency (PRE), and nutrient loads in effluent measured 

as the nitrogen and phosphorus Load per MT of prawn over a year. The calculation for energy 

consumption, including electricity and fuels, is annual cumulative energy demand (mega joules/MT 

of prawn produced). Although there were no specific requirements for the nutrient load and energy 

consumption in farming activities at the time of the gap analysis, these calculations generated 

baseline data for a further development of requirements about responsible uses of resources for 

farming.   

Conformity 

The gap analysis showed that none of farmers in the project areas could demonstrate responsible 

feed use. The responsible feeds were normally more expensive compared to normal feeds, leading 

to an issue of cost effectiveness in the long run if benefits that farmers gained from certification 

were not commensurate with the level of expenses. Farmers’ responsibilities in achieving conformity 
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with this principle are to calculate the efficiencies of responsible feeds and energy used at their farms. 

The required calculations are complex, leading to confusion for farmers when calculating. 

2.2.4. Barriers and impediments and donor program interventions to support small-scale farmers 

in implementing ASC certification 

Synthesis of the gap analysis conducted by WWF-Vietnam and partners has highlighted a number of 

barriers and impediments that small-scale farmers have been facing in the current operating 

environment in seeking to conform with the requirements of ASC certification (Table 2.4). Results 

from the analysis show that small-scale farmers have been facing difficulties in coping with stringent 

requirements of the certification criteria, particularly in complying with: a large number of legal 

regulations, complex information requirements to meet traceability standards, additional 

management system requirements, the requirement to resolve social conflicts between resources 

users, and the cost of ensuring ASC-compliance. The analysis also revealed that farmers themselves 

have limited technical and human capacity to deal with the certification requirements for successful 

achievement of certification.  

ASC donor program interventions have been implemented to provide support in terms of financial 

and technical aspects for small-scale farmers seeking to confirm with certification requirements, in 

recognition of these barriers.  WWF-Vietnam and other stakeholders, such as local DARDs and 

seafood processors, developed and implemented the ASC-assisted donor program to help farmers 

overcome the constraints of the ASC certification scheme. The donor program has been delivered to 

farmers through workshops, training activities and funding arrangements, which aim to provide 

opportunities for small-scale prawn farmers to understand the scope of the stringent requirements 
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of ASC certification and increase farmers’ capacity in gradually transitioning farming practices from 

traditional to responsible methods. 

This dissertation aims to address knowledge gaps in understanding whether and how the adoption 

of certification affects small-scale prawn farmers in transitioning economies in terms of production, 

social, and economic performance, using the ASC certification scheme and small-scale farmers in the 

Mekong Delta of Vietnam as the case study. This dissertation also aims to address applied knowledge 

gaps in understanding the effectiveness and sustainability of donor programs as a form of 

intervention to increase access by small-scale producers to, and participation in governance of global 

value chains for certified seafood products, through the same case study of the WWF-Vietnam 

donor-assisted program for small-scale prawn farmers in the Mekong Delta of Vietnam seeking ASC 

certification.   
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Table 2.4: Analysis of barriers and impediments and ASC donor program interventions for small-scale farmers in the Mekong Delta of Vietnam 
in relation to the adoption of ASC certification 

Principle 
Barriers and impediments to 

certification 

ASC-donor program 

interventions 

Intended benefits of 

interventions 
Contribution of this study 

1 
Complex legal frameworks and 
procedures for getting licences 
and permits 

Provision of support from 
local legal offices and 
consultancy services 

Farmers and co-operatives 
are able to legalise farming 
activities as a traceability 
prerequisite for merging 
into global value chain 

Governance and value chain 
analysis of integration of 
small-scale farmers in to the 

ASC global value chain  

2 

Complexity of BEIA study 

Provision of support from 
WWF-VN, accredited 
consultants, and local DARD 

officers in conducting the 
studies and action plans to 
mitigate the issues identified 
during the BEIA study 

Farmers are able to identify 
and understanding local 
biodiversity conditions the 
effects of prawn farming on 

these (attribution), and the 
required practice changes to 
comply with conservation 
regulations  
 

Environmental performance 
examined indirectly 
 
Analysis of effects of ASC 
certification and donor 
program on farmer capability 
to improve environmental 

performance 
Analysis of financial support 
and value chain 

Costs of third-party 

implementation of the study 

Provision of support from 
WWF-VN and seafood 
processors 

Farmers obtains financial 
supports to deal with 

process of ASC 
implementation 

Complexity for wastes and 
discharges management 

Provision of technical 
support from WWF-Vietnam, 
accredited consultancies, 
and local DARD officers and 
access to waste 
management training  

Farmers are able to identify 

and understand effects of 
waste and discharge 
practices on water quality 
and other users (attribution) 
and identify and implement 
best practice waste 
management  
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Principle 
Barriers and impediments to 

certification 
ASC-donor program 

interventions 
Intended benefits of 

interventions 
Contribution of this study 

3 

Complexity of pSIA study 

Provision of support by 
WWF-VN, consultancy 
services, and local DARD 
officers in conducting the 

studies and developing 
action plans to mitigate the 
issues identified during the 
pSIA study 

Farmers and co-operatives 
are able to identify social 
impacts, and develop and 
implement a conflict 
resolution model for 
monitoring and responding 

to identified conflicts, 
leading to reduced levels of 
social impact on 

surrounding communities  

Analysis of effects of ASC 
certification and donor 
program on farmer capability 
to reduce social impacts and 
demonstrate socially 
responsible farming practices 
Analysis of financial support 
and value chain 

Long-standing social conflicts 
between resource users 

Provision of support to 
develop conflict resolution 
procedures from local DARD 
authorities and consultancy 
services 

Costs associated with the 

study 

Provision of support from 
WWF-VN and seafood 
processors 

Farmers obtains financial 
supports to deal with 

process of ASC 
implementation 

4 
Low capacity to deal with a 
complex labour policy and 
administrative tasks 

Provision of labour welfare 
training programs and 
technical support from 
WWF-Vietnam and 
consultancy services  

Farmers and co-operatives 
are able to implement 
labour policy requirements  

5 
Heavy workload and complex 
records and record keeping 

Provision of training and 
support in records and 
record keeping conducted by 

Farmers have increased 
ability to manage records 
and record keeping, 

Analysis of effects of ASC 
certification and donor 
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Principle 
Barriers and impediments to 

certification 
ASC-donor program 

interventions 
Intended benefits of 

interventions 
Contribution of this study 

local DARD officers and 
consultancy services 

creating baseline data for 
improvements performance 
and yield on coming crops 
 

program on production 
performance 
 

6 
Broodstock and PLs origins and 
quality 

Provision of training and 
support in closed cycle 

SPF/SPR broodstock 
programmes, legal 
regulations and standards 
for hatcheries 

Farmers have access to 

improved seed quality for 
better growth and 
production, avoiding vertical 
transmission of diseases 

Traceability prerequisite for 
merging into the global 
value chain 
 

Analysis of effects of ASC 
certification and donor 
program on production 
performance and on 

economic performance (costs 
of certification compliance) 
Governance and value chain 
analysis of integration of 
small-scale farmers in to the 
ASC global value chain 

7 

Responsible feeds more 
expensive than normal feeds 

Establishment of vertical 
supply chain linkages with 
prawn processors by WWF-
Vietnam to reduce the 

burden of feed costs  

Farmers have access 

responsible and high quality 
feeds, which supports 
implementation of 
traceability system 
requirements, at lower cost 
Traceability prerequisite for 
merging into the global 
value chain 
 

Analysis of effects of ASC 
certification and donor 

program on economic 
performance (costs of 
certification compliance) 
Governance and value chain 

analysis of integration of 
small-scale farmers in to the 
ASC global value chain 

Origins of feed ingredients 

Establishment of feed 
companies’ responsibilities, 
mandatory standards for 
feed mills, and horizontal 
links between the WWF-

Vietnam ASC project and 
feed mills 
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2.3. Responses of farmers to the diversifications of local livelihoods 

Across the last few decades, coastal households in Vietnam have been experiencing economic 

transformations which have had adverse welfare effects in the forms of social, economic, and 

institutional constraints to households whose livelihoods have mainly relied on agriculture 

and fisheries (Betcherman and Marschke, 2016; Nguyen et al., 2015). Coastal villagers have 

faced economic variability due to fisheries declines and species loss (Worm and Branch, 2012), 

and seawater intrusion to freshwater zones (Kam et al., 2012), leading to increased poverty in 

coastal areas. In response, the Vietnamese government and international development and 

aid agencies have promoted the development of aquaculture, particularly prawn aquaculture 

in coastal areas, so as to increase income and reduce poverty (Tran and Bush, 2010). The 

success of aquaculture production and resulting high economic returns have led to conversion 

of land used for farming into prawn farms, and seen a migration of labourers to coastal areas 

(Lebel et al., 2002). Additionally, intensification and new technologies have been applied to 

boost levels of production (FAO, 2007). However, aquaculture has not been an automatic path 

to increasing living standards for local farmers practicing the extensive model of aquaculture 

(Betcherman and Marschke, 2016). Aquaculture brought environmental and social impacts to 

coastal areas. Expansion of prawn aquaculture caused soil and water degradation (Ngo, 2013), 

reduction in land areas for rice cultivation and huge loss of coastal forest (Le, 2008; Tran et 

al., 2014b) and increasing disease occurrence (Marschke and Betcherman, 2016). Additionally, 

farmers lacked financial and institutional support when moving to a new livelihood strategy 

(Marschke and Betcherman, 2016; Tran et al., 2013c; Tran and Bush, 2010). Due to these 

failures, prawn aquaculture has not been as effective as hoped at achieving poverty alleviation 

(Le and Scott, 2008b). Small-scale farmers have had to migrate to areas where prawn farming 
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is more profitable (Nguyen et al., 2015) or seek more sustainable ways of farming to enable 

them to access international prawn value chains (Tran et al., 2013c; Tran, 2013). 

2.4. Adaptation of farmers to the climate change 

Recently, the Mekong Delta of Vietnam has been affected by climate-driven changes, 

including increased water and air temperatures, increased amount of annual rainfall, 

increased sea level, flooding and seawater intrusion (Kam et al., 2012; Ngo, 2016; Nguyen et 

al., 2017b). The levels of effects and consequences of climate change are summarized in Table 

2.5. One of the major concerns of climate-driven changes for prawn farming is the rise in land 

temperature which is linked with effects such as increased algal blooms, occurrence of toxic 

algae, increased levels of organic decomposition, reduced DO, and increased toxicity (from 

dead algae) and toxic gases (Nguyen et al., 2019a). Increased rainfall also directly affects 

prawn farming as it causes reduction in water quality, and increases incidence of disease 

outbreaks (Abery et al., 2010). Recently, flooding has become more severe and is projected to 

increase in terms of frequency and intensity in the Mekong Delta (Nguyen et al., 2017b). 

Flooding causes production loss, erosion, degradation of water quality, and through these 

disruption of prawn farming (Quach, 2017). Finally, the rise of seawater level causes 

salinization to inland areas and reduces freshwater supply for irrigation (Kam et al., 2012; 

Quach, 2017; Vu et al., 2018). Although some recommendations have been suggested for 

farmers to adapt to these climate-driven changes (Table 2.5), small-scale farmers already 

experience high levels of livelihood vulnerability and lack of adaptive capacity. Adopting 

strategies to adapt to climate change can help farmers to protect their farming and production 

but can also reduce  farmers’ income and profitability in the short term due to costs of 

adaptation(Kam et al., 2012). 
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Table 2.5: Summary of consequences and some recommended solutions for prawn farmers to adapt to the climate change (Kam et al., 2012; Le 
and Chinvanno, 2011; Nguyen et al., 2017b). 

Type of climate change Levels of effect Consequences Recommended solutions 

Temperature rise (water and air) Medium to high High organic decomposition, 
fouling, evaporation,  

Increase aeration to mix water, 
increase water exchange 

Increase rainfall Medium Disease occurrence, flooding 
incident, water quality variation 

Biosecurity, water treatment, 
water exchange 

Flooding Medium to high (in areas not 

protected by dykes) 

Production loss, erosion, 

degradation of water quality, 
damages to transportation, 
electricity supply  

Dykes and embankment build and 

consolidation, escapee 
prevention 

Seawater intrusion High Reduce freshwater source, 
salinization 

Increase freshwater supply 
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2.5. Global value chain and how it transformed orientation of prawn farming in Vietnam 

There has been an increasing demand for responsibly produced seafood products from 

developed countries (Tran et al., 2013c).  Seafoods standards have been developed in Western 

countries as a governance tool targeted at seafood producers in Asia to establish international 

value chains for seafood products that can meet Western countries’ environmental, social and 

food safety standards  (Omoto, 2012; Schounten et al., 2016). Similar to other part of the 

world, seafood value chains particularly in many Asian countries (i.e. Vietnam, Thailand, and 

China) are buyer-driven chains where buyers or seafood importers control the decentralized 

production networks In this type of value chain, seafood standards have been used by 

producers in developing countries to overcome non-tariff barriers set by import countries 

(Lem, 2006). In addition to the certification literature which finds that certification generates 

benefits to producers, including greater empowerment through more producer-driven value 

chains (Ponte and Gibbon, 2005) other critical studies have found that while certification 

benefited producers to an extent by offering more access to financial, institutional support, 

and access to new markets it did not shift value chains from being buyer-driven (Breukers, 

2015).  

2.6. History of prawn farming the Soc Trang, Bac Lieu and Ca Mau 

After the war, the Vietnamese government issues policies to increase economic development 

(i.e. Doi Moi Policy and Decision 661/1998/QD-TTg) which allowed conversion of mangrove 

forest in the Mekong Delta (particularly in Ca Mau, Bac Lieu, and Soc Trang) into rice paddie 

fields or aquaculture farms (Tran et al., 2014b). This has led to significant increases in lands 

used for prawn farming, mainly for prawn-mangrove integrated system farming (Bui and 

Huynh, 2008). With the increasing profits and development of techniques (i.e. artificial feeds, 
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hatchery-reared PLs, and water management techniques), farmers have switched their 

prawn-mangrove system into more productive systems such as improved extensive. Since 

1980, semi-intensive and intensive systems have increasingly been implemented with the 

application of aeration, feeds, chemicals, and probiotics With expansion of prawn farming in 

the Mekong Delta environmental and social issues have also escalated, such as mangrove 

forest loss, seawater intrusion, disease outbreaks, local livelihood vulnerability, and social 

tensions (Tran and Bush, 2010; Tran, 2004). To reduce the impacts and protect the mangrove 

forests in Soc Trang, Bac Lieu, Ca Mau and some other provinces in the Mekong Delta, national 

authorities have applied regulations to mitigate the impacts and reduce vulnerability of prawn 

farmers. One of the regulations was the Decision 116/1999/QD-TTg which allowed farmers to 

convert only 40% of mangrove into prawn farms (Hai, 2005).  More importantly, local 

authorities (DARDs) have issued. In 2008, the national government has released the Decision 

56/2008/QD-BNN to mandate intensive and semi—intensive prawn farmers implement Good 

Aquaculture Practices while improved extensive farms must implement Best Management 

Practices (Tran and Bush, 2010). Furthermore, national authorities also issued regulations on 

statutory zonal farming restrictions (i.e. Decision 5528/QĐ-BNN-TCTS) to allow farmers 

employing only specific farming systems if their farms sit in the national designated areas. This 

is to ensure that development of prawn farming has been in line with socio-economic 

development strategies of the nation for each specific areas in the Mekong Delta. 
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Chapter 3: Effects of ASC certification on the production performance of small-scale prawn 

farmers in the Mekong Delta of Vietnam 

3.1. Abstract 

The production performance of small-scale intensive and improved extensive prawn farming 

in the Mekong Delta of Vietnam when adopting ASC certification were compared. There were 

no interactions between regional and certification factors on the production performance for 

both intensive and improved extensive farming systems.  Individually, regional factors 

showed a significant effect on the production performance of intensive (p < 0.001) and 

extensive farming systems (p < 0.001) and certification had separate effects on intensive and 

improved extensive farming. Similarly, certification factors significantly affected the 

production performance of intensive farming (p = 0.004) and extensive prawn farming (p < 

0.001) 

In intensive farming, factors such as yield (p = 0.003), farming area (p < 0.001), stocking 

density (p < 0.001), and survival rate (p < 0.001) showed significant differences between 

regions but factors such as PLs age, FCR and harvest size of prawn were not significantly 

different. Farms in Ca Mau had a 25% smaller pond area and 22% lower prawn survival rate 

than farms in Soc Trang province; however, farms in Ca Mau obtained 200% higher stocking 

density, 14% longer crop duration, and 59% higher yield compared to farms in Soc Trang. In 

terms of certification, ASC farms had 16% larger ponds (p = 0.007) and stocked at 17% lower 

density (p = 0.038) but obtained 16% higher prawn survival rate than non-ASC farmers (p = 

0.001). Other parameters such as PLs age, FCR, yield, harvest size and duration of farming 

were similar across all treatments. Similarly, there was no interaction effect between regional 

and certification factors on the production performance of improved extensive farming. 
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Regionally, significant differences were evident in stocking frequency (p < 0.001), farming 

duration (p < 0.001), survival rate (p < 0.001), harvest prawn size (p < 0.001) and yield (p = 

0.01) although there was no difference in farming area, PLs age, and stocking density. 

Different performances between ASC and non-ASC farms were observed for stocking density 

(p = 0.013) and survival rate (p = 0.025) while other production parameters were similar 

between ASC and non-ASC farms. 

Although farming practices were not directly related to ASC certification, improvement of 

farming practices contributed to reducing environmental impacts and mitigation of social 

impacts of prawn farming on surrounding areas. Additionally, a significantly lower proportion 

of ASC farmers were found to use antibiotics in prawn farming compared to nonASC farmers, 

indicating a positive association between ASC certification and WWF-VN’s support program 

and more environmentally responsible farming practices.  
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3.2. Introduction 

Global prawn aquaculture has increased substantially in recent decades (Asche, 2008; FAO, 

2016). In 2012, prawn aquaculture contributed up to 77% of the global prawn supply, of which 

about 90% of farmed prawn volume was based on two penaeid species, tiger prawn (P. 

monodon) and white legged prawn (L. vannamei) (Kumar and Engle, 2016). Prawns were the 

second largest traded seafood species group globally, accounting for 15.3% of world traded 

seafood value (FAO, 2016). A recent downturn of prawn trade value was due mainly to a 

production drop (Anderson et al., 2016b) from severe disease outbreaks (Schryver et al., 2014; 

Tran et al., 2013a; Zorriehzahra and Banaederakhshan, 2015).  

Prawns are farmed globally but centralised in the tropical developing Asian countries, where 

they produce the majority of production for export to Western countries (Nguyen et al., 2008). 

In 2015, Vietnam was the third largest prawn producer in terms of production amongst Asian 

countries behind China and Indonesia (Anderson et al., 2015; Anderson et al., 2016a). P. 

monodon has been the main penaeid species cultured nation-wide until the issue of Decision 

228/CT-BNN-NTTS in 2008 that allowed L. vannamei to become officially farmed in intensive 

practice due to its superior benefits over P. monodon (Liao and Chien, 2011). Those benefits 

included availability of SPF and SPR PLs, fast growth rate, reduced risks of catastrophic 

diseases, better tolerance to salinity changes and high stocking density, and lower protein 

requirements (Briggs et al., 2004; Davis et al., 2002; Kumar and Krishna, 2015; Ngo, 2013). 

Many farmers have switched their preferred farming species to L. vannamei, leading to an 

increasing production share of this species (Duijin et al., 2012). In Vietnam, the total farming 

area of L. vannamei was significantly less than P. monodon (13% and 87% of the total prawn 

farming area in 2014 respectively), but total production of L. vannamei formed the majority 
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of production, accounting for 62.1% of the total prawn production in 2016 (VASEP, 2017). 

These two species remain the dominant penaeid species farmed in Vietnam.  

The prawn aquaculture industry appears to offer important benefits to many prawn 

stakeholders, such as contributing to food security and health through improved diet, creating 

jobs in rural areas, improved livelihood opportunities in farming and post-harvest activities, 

poverty alleviation, boosting rural development, and generating economic returns to industry 

operators (Do, 2006; Nguyen and Fisher, 2014; Nguyen et al., 2008). The expansion of prawn 

aquaculture has been supported by policy changes. The Vietnamese Government issued 

policies about economic transformation (Resolution 09/2000/NQ-CP) and further revised the 

policy in 2006 (Decision 186/2006/QD-TTg) that allowed farmers to turn inefficiently utilised 

land in floodplains and coastal areas into aquaculture. Consequently, the farming area 

substantially expanded and production significantly increased throughout coastal provinces 

of the Mekong Delta. The initial prawn farming system was extensive, which relied solely on 

the natural supply of wild PLs by tidal flow. From the 1980s, the predominant farming system 

intensified from extensive to improved extensive with additional stocking of hatchery raised 

PLs, then to semi-intensive and intensive with essential inputs such as formulated food and 

veterinary drugs (Tran et al., 2013c; Tran, 2004).  

The development of farming technologies and intensification played an important role in 

contributing to increased production. High quality hatchery-raised PLs, developed grow-out 

techniques, artificial nutritionally-balanced feed, aeration inclusion, intensification (Kumar 

and Engle, 2016), application of probiotics in prawn ponds (Farzanfar, 2006), and the 

introduction of an exotic species L. vannamei  triggered a significant boom in production by 
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improved survival rate (SR), enhanced growth performance, more crop cycles, and increased 

productivity.  

In recent years, global seafood consumption has shifted due to more complex consumer 

preferences. High quality and safe seafood was primarily required by western buyers but now 

the industrialisation in the agri-food industry has changed the consumers’ requirements. Over 

last few decades, the vast development of the aquaculture industry, prawn farming included, 

has caused concerns about ecological alteration (Joffre et al., 2010; Tran et al., 2014b), 

environmental degradation (Marschke and Wilkings, 2014; Pham et al., 2011), and social and 

equity issues (Bush and Marschke, 2014; Chamberlan et al., 2014; Ngo, 2013). Therefore, 

prawn producers, particular those in Asian countries, have been placed under increased 

pressure to produce products that not only meet food quality and safety standards but also 

demonstrate environmental and social sustainability (Belton et al., 2011; Jonell et al., 2013). 

In response, wholesalers, large retailers, food services operators, and some public 

management agencies have increased the demand for third party certification of prawn 

aquaculture products (Konefal and Hatanaka, 2011; Washington and Ababouch, 2011). Since 

then, third-party certification has become a global phenomenon for export-oriented seafood 

commodities in order to secure market access in those developed counties which are large 

importers of seafood (Marschke and Wilkings, 2014). It has been considered  a prominent and 

influential regulatory mechanism (Hatanaka and Busch, 2008), which provides true additional 

value of improved food safety and food law compliance to the global agri-food industry 

(Tanner, 2000), addresses social and environmental concerns (Hatanaka, 2010b), and enables 

traceability of seafood products (Marschke and Wilkings, 2014).  
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Certification is a market-based system, which is (i) setting standards for ecological and social 

interactions, (ii) auditing compliance with these standards, (iii) labelling products and 

enterprises that meet the standards, and (iv) creating institutions for auditing and certifying 

the producers (Bush et al., 2013; Vandergeest, 2007). Certification also helps to address 

environmental issues (Hatanaka, 2010b) and ensures the product’s traceability (Vandergeest, 

2007). Certification could provide farmers a price premium, increased market access, and 

integrationof certified products into the global value chains (Marschke and Wilkings, 2014). 

The certification aims to improve consumer trust, provide legitimacy to producers, and reduce 

liability by ensuring compliance with safety and quality standards (Bush et al., 2013; Rainwater 

and Thatcher, 1960). 

Over 45 fisheries and aquaculture good management practices, standards, and certification 

schemes have been developed for the seafood sector (Marschke and Wilkings, 2014). Such 

certification schemes are divided into two categories: (i) private standards and certification 

set by private firms such as organisations or imported wholesalers, and (ii) public standards 

and certification formed by nations or state authorities (Boyd and McNevin, 2015a). 

Certification schemes, otherwise, can be divided into species-specific certification (such as 

ASC certification) and multi-species certification (such as GlobalGAP) (Bush et al., 2013). 

Aquaculture certification has not only become a global phenomenon for commodities 

(Marschke and Wilkings, 2014), but is also becoming a necessity for marketing for domestic 

consumption in many production areas (FAO, 2006). While aquaculture certification has 

become vital and mandatory for large prawn producers in the Mekong Delta of Vietnam to 

export their products; in contrast, aquaculture certification for small-scale farmers has only 

recently drawn public attention. Many parties including domestic and foreign government 
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agencies, non-government organisations (NGOs) and retailers have been promoting small-

scale prawn farming, setting their own standards and requirements and issuing licenses to 

small prawn producers and other aquaculture-related enterprises (Tran et al., 2013c; Tucker 

et al., 2009; Washington and Ababouch, 2011). In the context of moving toward responsible 

prawn farming, the Ministry of Agriculture and Rural Development (MARD) has set their own 

sustainable fist-party certification scheme, called VietGAP. However, the scheme does not 

have international recognition but is suitable for improving farming practices for upgrading to 

international certification schemes (Nguyen, 2015). In addition, WWF-Vietnam has adopted 

the third-party ASC certification for small-scale farmers in Vietnam with efforts to transition 

from conventional toward social and environmental sustainability (Marschke and Wilkings, 

2014). 

Although the demand for sustainable certified products has significantly increased (FAO, 

2014b), only a low proportion of global prawn has been certified, with approximately 14% in 

2015 (Potts et al., 2016) compared to 4.6% of total world aquaculture production in 2013 

(Bush et al., 2013). The sustainability certification was voluntary, but in some circumstances, 

it was de facto compulsory for producers and exporters for entry into certain markets 

(Washington and Ababouch, 2011).  

Certification was not farm size-specific but it tended to be a viable tool for large-scale farms 

with high production outputs rather than small- and medium-scale farmers (Marschke and 

Wilkings, 2014). Certification was complex and expensive and assumes a level of managerial 

capability (Bush et al., 2013). Many criteria of certification were not flexible and can be 

difficult to adopt due to a farmer’s low educational level and low human resources (Hatanaka, 

2010b). Consequently, small-scale farmers, especially those with shortfalls in technical and 
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financial access, were excluded from certification schemes regardless of national or 

international certification (Jonell et al., 2013).  

Group certification schemes have been increasingly offered to small-scale farmers (Corsin et 

al., 2007; Marschke and Wilkings, 2014), helping small-scale farmers, particularly those in the 

Mekong Delta of Vietnam who were operating their farms within co-operatives (Quach et al., 

2015; Tran et al., 2015a). Group certification helped to reduce the burden of resources at the 

managerial level, which small individual farmers face (Tran et al., 2013c). With group 

certification, small-scale producers could keep their small farms, and share the resources and 

management systems amongst group or co-operative members (Marschke and Wilkings, 

2014). More importantly, farmers could share costs associated with certification processes, 

deal with the complexity of certification, and produce the large volume of certified product 

required to integrate to the sustainable value chain.  

Prawn farmers in the Mekong Delta were mainly small-scale households (Quach et al., 2015; 

Tran et al., 2015a), accounting for the majority of farmed prawn. Small-scale farmers are 

those who have less than 2 ha of ponds using limited inputs or less than one ha if using more 

intensive techniques (Tran et al., 2013c). In this study, small-scale farmers referred to those 

who had access to less than two ha of ponds for prawn farming. Application of this definition 

was validated by checking WWF-Vietnam’s records of total areas under production at the 

farm level. Application of this definition was validated by checking WWF-Vietnam’s records 

of total areas under production at the farm level. The small-scale farmers operate their farms 

individually or under farm groups or cooperatives. Several international certification schemes 

such as GAA-BAP, ASC, GlobalGAP, and Naturland have been deployed for improved extensive 

prawn mangrove systems, and intensive and semi-intensive farming systems throughout the 
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Mekong Delta (McEwin and McNally, 2014). Those international certification schemes were 

mainly supported and organized by NGOs and international institutions and buyers, and were 

focused at the co-operative level.  

While several studies about certification have been conducted in Vietnam (Marschke and 

Wilkings, 2014; McEwin and McNally, 2014; Omoto, 2012; Tran et al., 2013c), little published 

literature has measured the effects of certification on prawn production performance of 

small-scale farmers in the Mekong Delta of Vietnam. The proposed study was designed to 

compare the differences between  certification adopted and non-certification adopted 

farmers in terms of production performance for different farming systems and regions. The 

study also aimed to examine whether certification changes the farming practices  in turn 

leading to a change in production performance. The study provides an opportunity to 

contribute to improvements of aquaculture practices by identifying from survey data the key 

positive changes undertaken in relation to certification, which could have changed the yield 

of prawn production in the Mekong Delta, Viet Nam, providing stability and sustainability of 

the primary and/or processed products. In this study, ASC certification has been selected 

because it has formed the core of the the World Wide Fund for Nature in Vietnam (WWF-

Vietnam) supported the small-scale prawn farmers in the Mekong Delta. 
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3.3 Material and methods 

3.3.1 Study areas 

The study was carried out in Ca Mau, Soc Trang and Bac Lieu provinces in the Mekong Delta 

(Figure 3.1) where the certification programs for prawn farmers have been deployed. At the 

times of the study, there were four cooperatives in the process of adopting ASC certification, 

including 2 co-operatives in Soc Trang (Figure 3.1.a), 1 co-operative in Bac Lieu (Figure 3.1.b) 

and 1 co-operative in Ca Mau (Figure 3.1.c). As indicated by the list of cooperatives provided 

by WWF-Vietnam, there were only two types of farming systems involved in ASC certification: 

small-scale intensive and improved extensive system. Therefore, the study investigated these 

two faring systems. Two ASC cooperatives in Soc Trang employed intensive farming system 

(Figure 3.1.d), the ASC cooperative in Bac Lieu employed improved extensive farming system 

(Figure 3.1.e) while the ASC cooperative in Ca Mau employed both intensive and improved 

extensive farming systems. According to WWF-Vietnam, all these cooperatives have been 

undergoing adoption and implementation of ASC certification and member farmers have 

undergone training for pSIA, BEIA, and other necessary courses but none of the co-operatives 

had yet been audited and gained ASC certification at the time of data collection. The 

cooperatives have decided to adopt ASC certification because they have been supported by 

external sponsors, such as seafood processors, to establish ASC value chains. This has been 

achieved by agreements between cooperatives, WWF-Vietnam, and seafood processors and 

resourced through the WWF-VN funding program and by seafood processors. 

According to WWF-VN project manager, adoption/implementation of ASC is a long process 

and may take 3 – 5 year to achieve ASC certification depending on performance of different 

cooperatives. The gap analysis, pSIA, BEIA, and training courses were normally delivered to 
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farmers within the first one or two years then the remaining time is for monitoring, 

implementing, and auditing for the ASC requirements. Each year WWF-VN conducts annual 

reviews which are used for internal purposes only. The annual reviews were carried out with 

regard to the performance of cooperatives rather than examining performance of individual 

cooperative members. Therefore, annual reviews were not used in this thesis. 

3.3.2. Project collaboration 

The study collaborated with WWF-Vietnam to gain their permission to work with their 

farmers in their project areas. WWF-Vietnam ran a prawn certification project to promote 

responsible farming practices in Vietnam under BMP and ASC. WWF-Vietnam worked with 

about 550 small-scale prawn farmers in Soc Trang, Bac Lieu and Ca Mau since 2014. 

Approximate 200 farmers have been adopting ASC certification and the rest have adopted 

BMP. Apart from collaborating with WWF-Vietnam, this study worked with DARD of Soc Trang, 

Bac Lieu, and Ca Mau to gain their permission to access to the proposed plan for the 

sustainable developments and production data of their provinces. 

3.3.3. Human research ethics 

Human Research Ethics approval to conduct field studies was granted by the Tasmania Social 

Sciences Human Research Ethics Committee (reference number H0015463). 

Before the interviews and surveys began, the Information Sheet (Appendix G) and the 

Consent Form (Appendix H) were provided and explained to the participants. Where the 

participants agreed to participate in the study, they would sign the Consent Forms and the 

interview would begin. 
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Figure 3.1: Map of the Mekong Delta with its 13 administrative areas (generated by using 
Google Earth Pro., version 7.1.1.1557, Google Inc. The Vietnam outline map was adopted 

from http://d-maps). O: areas where sampling is carried out.  

http://d-maps/
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Figure 3.1.a: Location of ASC cooperative in Soc Trang (Hoa Nghia Cooperative). Coordinates: 
(1) 9°25'2.83"N; 106° 2'18.43"E; (2) 9°25'8.52"N; 106° 2'17.39"E); (3) 106° 2'22.57"E;  
9°25'22.11"N; (4) 106° 2'29.20"E; 9°25'35.57"N; (5) 106° 2'29.20"E;   9°25'35.57"N; (6) 
9°25'12.62"N; 106° 2'53.34"E; and (7) 106° 2'53.15"E;   9°25'3.31"N). Adopted from 
http://google.com/maps. 

 

http://google.com/maps
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Figure 3.1.b. Location of ASC cooperative in Bac Lieu (Thanh Cong 1 Cooperative). Coordinates: 

(1) 9°16'45.4"N, 105°26'12.3"E; (2) 9°17'22.0"N, 105°25'54.5"E; (3) 9°17'17.2"N, 

105°25'28.9"E; and (4) 9°16'32.8"N, 105°25'30.6"E. Adopted from http://google.com/maps. 

 

 

http://google.com/maps
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Figure 3.1.c. Location of ASC cooperative in Ca Mau (Doan Ket Cooperative). Coordinates: (1) 

105°12'17.96"E; 8°58'19.76"N,; (2) 105°12'24.71"E; 8°57'34.34"N; (3) 105°11'39.27"E; 

8°57'34.51"N; (4) 8°57'41.70"N; 105°10'57.59"E; (5) 105°10'48.35"E; 8°57'44.95"N; (6 ) 

8°58'1.54"N; 105°10'37.00"E; (7) 105°10'34.23"E; 8°58'14.92"N; (8) 105°10'48.78"E;   

8°58'27.38"N (9) 105°11'33.21"E; 8°58'31.27"N; and (10) 105°11'49.12"E; 8°58'20.10"N). 

Adopted from http://google.com/maps. 
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Figure 3.1.d. An example of small-scale intensive pond. 
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Figure 3.1.e. An example of a small-scale improved extensive pond. 
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3.3.4. Field study 

The interview was conducted on-site during July 2016 – Feb 2017 using structured face-to-

face questionnaires with closed- and opened-ended questions. Data collected was for the 

year 2016 when the ASC donor program for small-scale farmers has been going for nearly 1.5 

years. The adoption of ASC certification is a long process taking 3 - 5 years. Each year, farmers 

have been trained/consulted to improve their performance against some criteria of the 

certification requirements. Due to the lack of baseline data of farmers performance prior to 

adopting the ASC certification program, it was agreed with WWF-VN that the study would 

compare performance of ASC and nonASC farmers. 

A standard series of questions was developed and submitted to the Human Research Ethics 

Committee (HREC) of the University of Tasmania for approval. The questionnaires were pre-

tested by a pilot study with four prawn farmers before the actual interviews were carried out. 

This process was to evaluate feasibility, duration of interview, and any questions that needed 

to be revised.  

The interviews were designed to evaluate effects of two factors: regional factors (Soc Trang, 

Bac Lieu, and Ca Mau province) and certification factors (ASC and non-ASC farmers) on the 

production performance of small-scale farmers. The interviews were conducted on each site 

of the 233 small-scale farmers, including 65 farmers in Soc Trang (184 ponds), 82 farmers in 

Bac Lieu (84 ponds), and 86 farmers in Ca Mau (142 ponds). Amongst 233 farmers 

interviewed, 116 farmers were ASC farmers. The total population of farmers who were in the 

process of adopting ASC certification at the time of the study was 137 farmers, so the sample 

of farmers interviewed accounted for 85% of total ASC farmers and the remaining did not 

adopt any certification (non-ASC farmers). A total of 92% of ASC farmers in Soc Trang were 
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interviewed while the figures in Bac Lieu and Ca Mau were 77% and 80% respectively. All of 

the ASC farmers in the lists obtained from WWF-Vietnam were contacted and asked if they 

would like to participate in the study. ASC farmers clustered in co-operatives and operated 

their farm under a management board, following rules and regulations set by the Vietnam 

Cooperative Alliance (VCA), also called ASC farmer co-operatives in this study. The non-ASC 

farmers interviewed in this study were all located within a 5-km radius of the ASC farmers and 

selected randomly to minimise differences caused by geography. In the questionnaire, 

nonASC farmers were asked if they have participated in any other certification/good 

practices… to ensure that all nonASC farmers interviewed were not in any other BMP 

program. Moreover, lists of cooperatives who had adopted BMP were also provided by WWF-

Vietnam; therefore, nonASC farmers who have employed BMP were not selected in this study. 

The 233 farmers were interviewed individually using the structured questionnaire (Appendix 

A). Individual interviews also aimed to investigate more deeply  the views, opinions and other 

actions of the interviewee about specific social phenomena, data used to generate 

information on collective views, and the meanings and information behind those views (Gill 

et al., 2008). Individual farmers were asked a series of questions and their answers were 

recorded by the researcher. The interviews were conducted in Vietnamese then translated to 

English before analysis. Each interview took approximately 40 minutes, focusing on 

production variables: e.g. yield, actual survival rate (SRa), actual stocking density (SDa), 

duration of a crop (from stocking to harvesting), pond size, FCR, and harvest size. Farmers 

were also interviewed about their farming practices from pond prepartion to harvest, such as 

pond dredging (sludge removal), use of lime, probiotics, and veterinary drugs, and feed 

additives. Farmers were also asked if their stocked postlarvae were checked for specific 
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diseases. After each trip to the field, all data were checked for unclear information and 

missing data. If there were any unclear information or missing data, the farmers were again 

approached to clarify and/or add to the initial information.  

3.3.5. Data analysis 

All data were kept in several locations as hard copies and electronic files. The hard copies 

were scanned and stored in a locked filing cabinet at WWF-Vietnam Office and in the 

researcher’s house. Electronic files were kept online on the UTAS secured network drive with 

protected password, IMAS data storage facility and UTAS laptop. All data were gathered, 

coded, and entered to Excel spreadsheets and Word documents, Microsoft Office 2016. 

Quantitative data were subjected to Principle Component Analysis (PCA) with Varimax 

rotation to explore, validate and bring out patterns of dataset. Significant loadings were 

presented when variables obtained an absolute value above 0.05 (Joffre and Bosma, 2009). 

The production variables were then analysed by using multivariate analysis of variance 

(MANOVA) (IBM SPSS Statistics 24) to reveal any main effects and interaction between 

regions and certification status on the production performance. If any statistically significant 

differences occurred amongst the treatments from MANOVA (p < 0.05), pairwise comparisons 

were used to determined where the differences existed (Bhujel, 2008).  

To meet the normal distribution assumption of MANOVA, survival rate data were arcsine 

transformed and other data were log transformed where appropriate. All data were checked 

for multivariate outliers (by Mahalanobis distance), multivariate normality (chi-square versus 

Mahalanobis distance plot), linearity (scatterplot matrix), multicollinearity, and homogeneity 

of variance-covariance matrices (Box’s M test of equality of covariance matrices). All data 

were presented in the study as mean±SE, unless otherwise stated. 
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Qualitative data collected in the interviews with key informants were coded, categorised, 

then analysed (where appropriate) using descriptive NVivo, and Chi-Square. 
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3.4. Results 

3.4.1. Participants’ characteristics 

All 65 farmers in Soc Trang province practised intensive farming of P. monodon and L. 

vannamei. The species L. vannamei was the predominant penaeid farmed compared to P. 

monodon in the study area: 119 ponds and 61 ponds respectively (χ2 = 18.689, df = 1, p < 

0.01). Farmers in Bac Lieu adopted improved extensive practices by supplementing stocking 

and providing inputs such as fertilisers, lime and probiotics. Penaeus monodon was 

predominantly farmed in the Bac Lieu study site: 40 ponds for P. monodon compared to 2 

ponds for L. vannamei (χ2 = 68.762, df = 1, p < 0.01). Farmers in Ca Mau adopted both 

improved extensive and intensive farming practices. Intensive farmers in Ca Mau preferred 

to farm L. vannamei than P. monodon, 139 ponds and 17 ponds respectively (χ2 = 1.014, df = 

1, p < 0.05) while improved extensive farmers in Ca Mau grew only P. monodon (χ2 = 28.098, 

df = 1, p < 0.01). 

In intensive farming, there were areas of farms dedicating for reservoirs. Only the intensive 

farming system has reservoir because reservoirs were used for water treatment before intake 

the treated water to production ponds and for store water for water exchange during 

production cycles. Improved extensive system intake water directly from rivers or canals for 

production therefore reservoir is not necessary in this farming system. Average areas 

dedicated for production in Soc Trang was 1.49 ha for ASC farmers and 1 ha for nonASC 

farmers (corresponding to 84% and 90% of total area respectively) while the figures for 

farmers in Ca Mau was 1.75 ha for ASC farmers and for 1.27 ha nonASC farmers (88% and 84% 

respectively (Figure 3.1). The areas dedicated for reservoirs were 16% and 10% for ASC and 
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nonASC farmers in Soc Trang respectively while those figures for ASC and non ASC in Ca Mau 

were 12% and 16% respectively (Figure 3.1). 

Table 3.1: Areas and proportions of intensive farming areas in Soc Trang and Ca Mau in 2016 

Farmers 
Production area Reservoir area 

Farming system Species 
ASC status 

ha % ha % 

ASC-ST 
1.49 83.8 0.39 16.2 intensive 

P. monodon/L. 
vannamei 

Completed trainings/ 
studies and 

implementing 

NonASC-ST 
1.00 89.6 0.15 10.4 intensive 

P. monodon/L. 
vannamei 

N/A 

ASC-CM 
1.75 87.9 0.13 12.1 

intensive/improved 
extensive 

P. monodon/L. 
vannamei 

Completed trainings/ 
studies and 

implementing 
NonASC-
CM 

1.27 84.4 0.20 15.6 
intensive/improved 

extensive 
P. monodon/L. 

vannamei 
N/A 

ASC-BL 
1.66 100 0 0 improved extensive 

P. monodon Completed trainings/ 
studies and 

implementing 

NonASC-BL 1.48 100 0 0 improved extensive P. monodon N/A 

ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in Soc Trang; ASC-BL: ASC farmers in Bac Lieu; nonASC-
BL: nonASC farmers in bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: nonASC farmers in Ca Mau 

 

3.4.2. Production outputs 

Principal Component Analysis (PCA) of eight production variables showed two major 

orthogonal linear combinations (eigenvalues greater than 1), which occupied 59% of the total 

variance (Table 3.2). Principal component 1 with 44%, contributed to the majority of the total 

variance. There were five significant contributing factors in the Principle component 1: 

farming area, stocking frequency, actual stocking density, actual survival rate, and yield. 

Principal component 2, attributed 15% of the total variance, identified harvest size of prawn, 

duration of farming crop and stocking frequency as the main contributing factors.  
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Table 3.2: Component matrix derived from Principle Component Analysis from nine 
production variables of 406 production ponds. Significant variables are shown in bold. 

No Variable 
Component 
1 2 

1 Area (ha) -0.648 0.468 

2 Stock frequency (time.crop-1) -0.653 0.549 

3 SDa (PL.m-2) 0.713 -0.254 

4 PLs age -0.323 0.465 

5 SRa (%) 0.710 -0.363 

6 Yield (MT.ha-1.crop-1) 0.931 0.114 

7 FCR -0.008 0.081 

8 Harvest size (animal.kg-1) 0.004 -0.880 

9 Duration of crop (day) -0.196 0.834 

 

 

Figure 3.2 shows two separated clusters of farmers in different regions. All farmers in Bac Lieu 

were clustered closely while farmers in Soc Trang and some farmers in Ca Mau were scattered 

and mixed together. Hence, the sites were reclassified as intensive and extensive in an 

attempt to explain this pattern of clustering (Figure 3.3).  
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Figure 3.2: Biplot graph of the PCA for the production performance of farmers in different 
regions (Soc Trang, Bac Lieu, and Ca Mau) and certification status (ASC and non-ASC). 

 

Reclassifying the sites on the basis of farming intensity rather than certification showed a 

clear distinction between intensive and extensive farms (Figure 3.3). Extensive farmers in Bac 

Lieu and Ca Mau clumped closely but intensive farmers in Soc Trang and Ca Mau scattered 

and mixed together. The separation of sites based on intensity of farming occurs along 

Principle component 1.  Principle component 2 explains the spread of intensive sites and the 

tight clustering of extensive sites. 
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Figure 3.3: Biplot graph of the PCA for the production performance in different farming 
systems in Ca Mau, Soc Trang, and Bac Lieu. Int-ST: intensive farmers in Soc Trang; Int-CM: 
intensive farmers in Ca Mau; Ext-BL: improved extensive farmers in Bac Lieu; and Ext-CM: 
improved extensive farmers in Ca Mau. 

 

When using centroids and plotting farmers based on different regions, certification status, 

and farming systems, the PCA plot showed two separated group of farmers (Figure 3.4). The 

first group included all intensive farmers in Soc Trang and Ca Mau (including ASC and non-

ASC) clustering tightly together. The second group included all extensive farmers (including 

ASC and non-ASC farmers), in which farmers in Bac Lieu were separated from those in Ca Mau. 
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Figure 3.4: Biplot graph of the PCA showing clustering of intensive and improved extensive 
systems different regions and certification status in the studied areas. 

 

Following the output in Figure 3.2 – 3.4, intensive and improved extensive sites were analysed 

separately. PCA analysis for intensive farming practice revealed that Principle component 1, 

occupying 25% of the total variance, identified harvest size of prawn and duration of a farming 

crop as major factors while Principle component 2, occupying 23% of the total variance, 

identified actual stocking density, yield and pond area as differentiating factors (Figure 3.5).  
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Figure 3.5: PCA for production performance in intensive prawn farming of ASC and non-ASC 
farmers in Soc Trang and Ca Mau. 

 

Similarly, PCA outputs of improved extensive farming practice recognised two major 

orthogonal linear combinations, attributed to 51% of the total variation (Figure 3.6). Principle 

component 1 comprised 3 important loadings: stocking frequency, actual survival rate, and 

duration of a farming cycle. Principle component 2, comprised 3 significant loadings of actual 

stocking density, yield, and harvest size of prawn. 
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Figure 3.6: PCA for production performance in improved extensive prawn farming of ASC and 
non-ASC farmers in Bac Lieu and Ca Mau. 

 

Results from the MANOVA analysis of the interaction of certification and regional factors on 

the production performance showed that the data met the assumptions of multivariate 

outliers, multivariate normality, linearity, sphericity, and multi-collinearity. However, the 

Box’s M test of equality of covariance matrices revealed that the homogeneity of variance-

covariance matrices assumption was violated (p < 0.01). Additionally, sample sizes between 

groups of independent variables were not equal. Therefore, the Pillai’s Trace test was used to 
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control Type I Error (Allen, 2017; Mertler and Vannatta, 2005; Nimon, 2012; Olson, 1974; 

Tanner, 2012). 

The MANOVA output for intensive farming (Table 3.3) presented the interaction of regional 

and certification factors on the production performance of small-scale farmers as well as the 

individual effect of regional and certification factors on the production performance. There 

was a non-significant interaction between regional and certification factor on the production 

performance variables of prawn farmers (F (df = 8, 191) = 1.261, p = 0.266, Pillai’s Trace = 0.05, 

partial η2 = 0.05), indicating that the production performance between intensive ASC farmers 

and non-ASC farmers in each province was similar. As individual factors, the effects of regional 

factor (F(8, 191) = 25.527, p < 0.001, Pillai’s Trace = 0.517, partial η2 = 0.517) and certification 

factor (F(8, 191), p < 0.001, Pillai’s Trace = 0.11, partial η2 = 0.11) were statistically significant. 

Given the significance of the main effects for the regional and certification factors, the 

pairwise comparisons were examined using the Bonferroni-corrected p value (with k = 8) to 

control the Type I error (Rice, 1989; Teddlie and Tashakkori, 2009). The analyses for regional 

factor showed significances for the yield (p = 0.003), farming area (p < 0.001), stocking density 

(p < 0.001) and survival rate (p < 0.001). Farmers in Ca Mau had a 25% smaller pond area and 

22% lower prawn survival rate than farmers in Soc Trang province; however, farmers in Ca 

Mau obtained 200% higher stocking density, 14% longer crop duration, and 59% higher yield 

compared to farmers in Soc Trang. In terms of certification, ASC farmers had 16% larger ponds 

(p = 0.007) and stocked 17% lower density (p = 0.035) but obtained 16% higher prawn survival 

rate (p = 0.001) than non-ASC farmers. 
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Table 3.3: Results of multivariate analysis of variance (MANOVA) revealing the main effects and interaction of regional and certification factor 
on production performance of intensive small-scale farmers. 

 
Area 
(ha) 

Density 
(PL.m-2) 

PLs age 
(days) 

Survival rate 
(%) 

FCR 
Yield 

MT.ha-1.crop-1) 
Harvest size 

(gram) 
Duration 

(days) 
Interaction effects of regional and certification factors on the production performance 

ASC-ST 0.32 ± 0.01 33.57 ±1.68 11.87 ±0.14 66.30 ± 1.43 1.23 ± 0.03 3.75 ± 0.26 17.83 ± 1.34 80.95 ± 4.94 
NonASC-ST 0.29 ± 0.01 37.16 ± 2.10 11.87 ± 0.19 59.82 ± 2.63 1.26 ± 0.03 2.98 ± 0.31 13.30 ± 1.07 71.13 ± 4.53 

ASC-CM 0.26 ± 0.02 74.17 ± 6.55 12.46 ± 0.35 55.42 ± 5.06 1.17 ± 0.04 5.73 ± 0.77 15.24 ± 1.57 80.42 ± 5.78 
NonASC-CM 0.23 ± 0.01 76.36 ± 5.70 12.13 ± 0.15 45.15 ± 3.21 1.20 ± 0.04 5.25 ± 0.54 15.63 ± 1.63 92.15 ± 4.66 

F (df = 8, 191) 0.01 0.35 0.69 1.25 0.00 0.50 1.28 3.61 
p 0.972 0.553 0.048 0.266 0.986 0.479 0.260 0.059 

Main effects of regional factor on production performance* 

Soc Trang 0.31 ± 0.01 35.15 ± 1.33 11.87 ± 0.11 63.44 ± 1.43 1.25 ± 0.02 3.41 ± 0.20 15.83 ± 0.90 76.62 ± 3.42 

Ca Mau 0.24 ± 0.01 75.50 ± 4.28 12.26 ± 0.16 49.20 ± 2.83 1.19 ± 0.03 5.44 ± 0.45 15.47 ± 1.16 87.53 ± 3.67 
F (df = 8, 191) 19.59 85.30 3.88 15.59 2.38 13.27 0.16 6.19 

Adjusted p 0.00002 < 0.001 0.05 0.00002 0.125 0.003 0.692 0.014 

Main effects of certification on production performance* 

ASC 0.31 ± 0.01 43.92 ± 2.72 12.02 ± 0.14 63.53 ± 1.72 1.22 ± 0.03 4.26 ± 0.29 17.17 ± 1.08 80.81 ± 3.95 
Non-ASC 0.26 ± 0.01 52.84 ± 3.23 11.97 ± 0.13 53.95 ± 2.15 1.24 ± 0.02 3.89 ± 0.31 14.23 ± 0.92 79.54 ± 3.44 

F (df = 8, 191) 7.38 4.86 0.70 11.15 0.24 2.27 2.64 0.01 
Adjusted p 0.007 0.038 0.792 0.001 0.623 0.210 0.106 0.978 

* Bonferrori corrected p values were used for determining the significant differences amongst groups 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: nonASC 
farmers in Ca Mau 
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For the extensive prawn farming practice, the data met all of the assumptions of multivariate 

outliers, multivariate normality, linearity, sphericity, multi-collinearity, and homogeneity of 

variance and covariance. Therefore, Wilk’s Lambda statistic was presented. 

MANOVA outputs (Table 3.4) revealed no interaction between regional and certification 

factors. There was no significant interaction between regional and certification factors on the 

production performance of small-scale improved extensive farmers in Bac Lieu and Ca Mau 

(F = 0.313, df = 8, 88, p = 0.959, Wilk’s Lambda = 0.972, partial η2 = 0.031). As individual factors, 

the significant effects of regional factor (F = 34.719, df = 8, 88, p < 0.001, Wilk’s Lambda = 

0.239, partial η2 = 0.759) on the production performance of prawn farmers were identified. 

The pairwise comparisons using the Bonferroni-adjusted p value for regional factor showed 

significant differences in stocking frequency, farming duration of a crop, survival rate, and 

yield although no difference was found for farming area, PLs age, and stocking density 

between regions. Specifically, farmers in Bac Lieu stocked 49% less frequently (p < 0.001), and 

harvested 15% smaller prawns (p < 0.001) but had 28% shorter farming duration (p < 0.001), 

250% higher survival rate (p < 0.001), and 23% higher yield (p = 0.01) than those in Ca Mau 

province. Certification factor also significantly contributed to production performance of 

improved extensive prawn farming (F = 2.11, df = 8, 88, p < 0.001, Wilks’ Lambda = 0.779, 

partial η2 = 0.221). ASC farmers stocked at 25% lower density (p = 0.013) but obtained 54% 

higher survival rate than nonASC farmers (p = 0.025). 
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Table 3.4: Results of multivariate analysis of variance (MANOVA) revealing the main effects and interaction of regional and certification factor 
on production performance of improved extensive small-scale farmers. 

 Area 
(ha) 

Density 
(PL.m-2) 

Frequency 
(time.crop-1) 

PLs age 
(days) 

Survival rate 
(%) 

Yield 
(MT.ha-1.yr-1) 

Size 
(gram) 

Duration 
(days) 

Interaction effects of regional and certification factors on the production performance 

ASC-BL 1.08 ± 0.07 2.56 ± 0.16 3.74 ± 0.26 13.38 ± 0.24 9.56 ± 0.97 0.22 ± 0.01 32.12 ± 0.86 103.59 ± 2.08 
NonASC-BL 1.16 ± 0.07 3.48 ± 0.27 4.77 ± 0.31 14.21 ± 0.31 6.14 ± 0.72 0.19 ± 0.01 29.66 ± 0.99 101.92 ± 2.73 

ASC-CM 1.93 ± 0.19 2.16 ± 0.15 7.73 ± 0.52 13.97 ± 0.25 3.70 ± 0.39 0.18 ± 0.02 36.62 ± 1.30 142.12 ± 2.32 
NonASC-CM 1.43 ± 0.15 2.82 ± 0.22 9.15 ± 0.43 14.67 ± 0.46 2.00 ± 0.19 0.15 ± 0.01 36.61 ± 1.48 141.67 ± 2.45 

F (df = 1, 95) 0.19 0.00 0.86 0.00 0.01 0.91 0.08 0.01 
p 0.665 0.973 0.355 0.975 0.942 0.341 0.780 0.935 

Main effects of regional factor on the production performance* 

Bac Lieu 1.12 ± 0.05 3.02 ± 0.16 4.26 ± 0.21 13.79 ± 0.20 7.85 ± 0.63 0.21 ± 0.01 30.88 ± 0.67 102.76 ± 1.71 

Ca Mau 1.70 ± 0.13 2.46 ± 0.14 8.37 ± 0.31 14.28 ± 0.25 2.93 ± 0.25 0.17 ± 0.01 36.39 ± 0.97 141.92 ± 1.67 
F (df = 1, 97) 0.50 3.89 94.48 1.63 35.34 6.97 18.75 189.19 

Adjusted p 0.482 0.051 < 0.001 0.205 < 0.001 0.01 0.00004 < 0.001 
Main effects of certification on the production performance* 

ASC 1.47 ± 0.11 2.38 ± 0.11 5.57 ± 0.33 13.65 ± 0.17 6.88 ± 0.68 0.20 ± 0.01 34.17 ± 0.80 121.25 ± 2.75 
NonASC 1.27 ± 0.07 3.21 ± 0.18 6.56 ± 0.37 14.39 ± 0.26 4.44 ± 0.50 0.18 ± 0.01 32.30 ± 0.92 118.18 ± 3.07 

F (df = 1, 97) 0.13 6.34 2.12 1.08 5.17 1.63 1.63 0.002 
Adjusted p 0.725 0.013 0.148 0.302 0.025 0.205 0.204 0.968 

* Bonferrori corrected p values were used for determining the significant differences amongst groups 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: nonASC 
farmers in Ca Mau 
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3.4.3. Farming practices 

Although not all farming practices analysed in this study were directly related to the ASC 

certification requirements, different farming practices contribute to differentiating 

production performance between regions and certification status. Additionally, farming 

practices are potentially indirect factors contributing to areas of environmental and social 

performance relevant to ASC certification. More discussion of farming practices in relation to 

social and environmental could be found in 4.5.1 in Chapter 4 and 5.5 in Chapter 5. Farming 

practices covered a wide range of activities of a production cycle, from pond preparation to 

harvest.  The practices also included inputs of chemicals, probiotics and other veterinary 

drugs for water treatment before stocking and during grow-out phase to maintain water 

quality and prawn growth. Additionally, disease checks for PLs were observed. These farming 

management practices were associated with the production performance of prawns and 

correlated to changes of farming management strategies of farmers in different regions and 

certification. 

3.4.3.1. Intensive prawn farming 

One production cycle in intensive farming included several steps: (a) pond preparation 

(including sludge removal, pond drying, and liming); (b) water intake treatment (screening, 

killing predators, and disinfecting); (c) water conditioning before stocking (including liming, 

applying probiotics, and applying chemicals (vitamin C, minerals, and Yucca products) prior to 

stocking); and (d) maintaining water quality during grow-out phase (liming, applying 

probiotics, disinfecting, use of other chemicals). 
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a. Pond preparation 

The pond preparation was conducted before commencing a new faring cycle. This practice 

included sludge removal, drying pond, and liming. 

Sludge removal 

Sludge removal was carried out before commencing a new production cycle to remove solid 

waste from the previous production cycle. In intensive prawn farming, regional and 

certification factors were  not strongly associated with sludge removal activities. The majority 

of intensive prawn farmers (97% of farmers) in the study areas conducted sludge removal 

before starting the crop, except three non-ASC farmers in Soc Trang (3%) who did not remove 

sludge (Table 3.5). Certification also was not strongly associated with the types of sludge 

removal practices. However, farmers in different regions adopted different sludge removal 

practices. Farmers in Soc Trang removed sludge by dredging (for wet sludge) or bulldozing 

(for dried sludge) while farmers in Ca Mau applied pressure spraying when removing sludge.  

Table 3.5: The number and percentage of intensive farmers who report to conduct sludge 
removal by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 33 100 

NonASC-ST 29 90.6 

ASC-CM 21 100 

NonASC-CM 23 100 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Pond drying 

In intensive farming, neither regional nor certification factors influenced pond drying (Table 

3.6). Drying the pond was performed by all 100% of farmers either before or after the 
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dredging step. Pond drying was to eliminate undesirable and predatory species in the pond 

prior to conducting water intake. 

Table 3.6: The number and percentage of intensive farmers who report to conduct pond 
drying by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 33 100 

NonASC-ST 32 100 

ASC-CM 21 100 

NonASC-CM 23 100 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Liming 

Liming aimed to increase the pH of soil on the bottom of the ponds, which benefited the 

development of live feeds for prawn. Liming during pond preparation in intensive farming was 

carried out by 81% ASC farmers and 81% non-ASC farmers in Soc Trang while this was done 

by 100% of farmers in Ca Mau (Table 3.7), suggesting no significant contribution of regional 

and certification factors on the use of lime in pond preparation.  The use of different types 

and usage amounts of lime for pond preparation in the intensive farming practice are 

summarised in Appendix 1. 

Table 3.7: Number and percentage of intensive farmers who reported to use lime after pond 
dredging by regional and certification status in the studied areas 

Farmer Number of farmers Percentage 

ASC-ST 30 90.9 

NonASC-ST 26 81.3 

ASC-CM 21 100 

NonASC-CM 23 100 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 



Chapter 3. Production performance 

 

130 
  

b. Water intake treatment 

Water intake treatment included screening water intake, killing predators of prawns, and 

disinfecting. 

Screening 

Certification and regional factors did not affect the practice of screening intake water during 

the intensive farming practice. All intensive prawn farmers screened the water intake via filter 

bags to prevent predators and their eggs entering the prawn ponds. The filter bag was a single 

or twin- layer textile bag with a mesh size of about 300 - 500µm. 

Killing predators of prawns 

Uses of predator-killing agents in intensive farming are summarised in Table 3.8. Proportion 

of ASC and non-ASC farmers who used predator-killing agents was similar, average 65% and 

66% respectively. respectively. However, the significant contribution of regional factor on the 

uses of predator-killing agents has been observed. Approximate 77% farmers in Soc Trang and 

48% farmers in Ca Mau killed predators in pond after water intake. Saponin was the most 

commonly used chemical, followed by derris root for killing fish predators in prawn ponds. 

Chlorine and Trichloroisocyanuric Acid (TCCA) were also used to kill fish and crustacean 

predators in ponds. Apart from killing predators, chlorine and TCCA were used as disinfectants 

in prawn ponds before stocking. Details of types of chemicals, number and proportion of 

users, and dosage of the chemicals in killing predators in ponds before stocking are presented 

in Appendix 1. 
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Table 3.8: Number and percentage of intensive farmers who reported to apply chemicals for 
killing predators by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 25 75.8 

NonASC-ST 25 78.1 

ASC-CM 10 47.6 

NonASC-CM 11 47.8 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Disinfecting 

Disinfecting occurred after killing predators in intensive ponds to reduce bacterial loadings in 

ponds before stocking. For those who did not kill fish predators, disinfection occurred after 

water intake. Approximately 79% ASC and 84% non-ASC intensive farmers in Soc Trang 

applied disinfectants whereas 100% of intensive farmers (including ASC and non-ASC farmers) 

in Ca Mau used disinfectants (Table 3.9), suggesting a regional effect on the use of 

disinfectants. The four commonly used disinfectants were: iodine, benzalkonium chloride 

(BKC), TCCA, and chlorine while other chemicals such as copper sulphate (CuSO4) and 

potassium permanganate (KMnO4) were also used as disinfectants (Appendix 1).  

Table 3.9: Number and percentage of intensive farmers who reported to use disinfectants 
after water intake by regional and certification status in the studied areas 

Farmer Number of farmers Percentage 

ASC-ST 26 78.8 

NonASC-ST 27 84.4 

ASC-CM 21 100 

NonASC-CM 23 100 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 
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c. Conditioning water before stocking 

Water conditioning before stocking aimed to provide preferred pond conditions for prawn 

PLs to grow after they were introduced to production ponds. The process of pond water 

conditioning included application of lime, minerals, probiotics, and other selected chemicals. 

  Liming for conditioning water before stocking 

Applying lime, minerals and other chemicals after disinfection was conducted by 67% ASC and 

78% non-ASC intensive farmers in Soc Trang while the participation rates in Ca Mau were 38% 

ASC and 23% for ASC and non-ASC intensive farmers respectively (Table 3.10). These figures 

suggest that applying lime for conditioning water prior to stocking was strongly associated 

with regional and certification factors. Agricultural lime and dolomite were the most 

commonly used lime types, at 25.6% and 54.7% of total users respectively. Details on types 

of limes and mineral and their usage amount are summarised in the Appendix 2. Lime was 

used to buffer the pond water and to support the development of live feeds for prawn PL s. 

Many farmers only used one type of limes but a large proportion of farmers combine 

agriculture lime and dolomite with the ratio of 1:1. 

Table 3.10: Number and percentage of intensive farmers who reported to apply limes, 
minerals and other chemicals used after water intake for water conditioning before stocking 

by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 22 66.7 

NonASC-ST 25 78.1 

ASC-CM 8 38.1 

NonASC-CM 5 22.7 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 
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Applying probiotics for conditioning water before stocking 

Probiotics were widely used in prawn farming to promote development of live feeds for 

prawn PLs, and the health of the prawns and culture ponds. Approximately 91% ASC and 81% 

non-ASC intensive farmers in Soc Trang applied probiotics in ponds while 100% ASC farmers 

and 96% of non-ASC farmers in Ca Mau used probiotics (Table 3.11), suggesting no obvious 

effect of certification and regional factors on probiotics use in the intensive prawn farming. 

Commercial probiotics are supplied in more durable powder for water or in feed application 

or alternatively in liquid form (also called effective micro-organisms probiotics or EM) for 

water application (Appendix 2). EM consists of a various type of bacterial culture such as 

photosynthesis bacteria, lactic acid bacteria, yeast, and Actinomycete. 

Table 3.11: Number and percentage of intensive farmers who reported to apply probiotics for 
water conditioning before stocking by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 30 90.1 

NonASC-ST 26 81.2 

ASC-CM 21 100 

NonASC-CM 22 95.7 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Applying vitamin C, mineral, and Yucca products prior to stocking 

There was a small proportion of intensive farmers who applied chemicals prior to stocking. 

Approximately 12% of ASC and 28% of non-ASC farmers in Soc Trang were found to apply 

chemicals such as vitamin C, mineral and Yucca products to prawn ponds several hours prior 

to stocking PLs to enhance the adaptability of PLs to their new environment.  These figures in 

Ca Mau were 48% of ASC and 39% of non-ASC farmers (Table 3.12). The differences in 

percentages between provinces suggested an effect of the regional factor on the use of 
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chemicals in ponds before stocking. Details on dosage and proportion of users are listed in 

Appendix 2. 

Table 3.12:  Number and percentage of intensive farmers who reported to apply vitamin C, 
mineral, and Yucca products prior to stocking by regional and certification status in the 
studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 4 12.1 

NonASC-ST 9 28.1 
ASC-CM 10 47.6 
NonASC-CM 9 39.1 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

d. Maintaining water quality during grow-out phase 

Liming during grow-out in intensive prawn farming 

Approximately 97% of ASC farmers and 100% non-ASC farmers in Soc Trang applied limes for 

maintenance water quality during grow-out while these figures for ASC and non-ASC farmers 

in Ca Mau were 100% and 91% respectively, suggesting no major contribution of regional and 

certification factors to the uses of lime during pond maintenance (Table 3.13). Burnt lime was 

used occasionally at night while agriculture lime, dolomite, mineral products were used 

during the day. Minerals comprises a mixture of various combinations of calcium chlorite, 

magnesium chlorite, sodium carbonate, and potassium chlorite. Lime and minerals were used 

repeatedly after every 2 – 15 days between treatments as seen on Appendix 3. 
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Table 3.13: Number and percentage of intensive farmers who reported to apply limes for 
maintaining water quality during grow-out by regional and certification status in the studied 

areas. 

Farmer Number of farmers Percentage 

ASC-ST 32 97 

NonASC-ST 32 100 

ASC-CM 21 100 

NonASC-CM 20 90.9 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Interviews with the farmers reported various uses of limes in the maintenance of water 

quality (Table 3.17). Agriculture lime and dolomite were mainly used in day time to maintain 

water alkalinity (34% of total users), provide calcium for prawn shell (28% of the total users), 

maintain algal density in ponds (25% of the total users), and maintain pH of the water (13% 

of the total response). Burnt lime was used in night time mainly for increasing the alkalinity 

of the ponds (80% of the total users) and it was also used in daytime for maintaining pH of 

the ponds (20% of the total users). Zeolite was used to absorb toxic gases (80% of the total 

users) and settle suspended solid wastes (20% of the total users). Mineral products were 

mainly used for providing minerals for prawn (80% of the total users) and for other purposes 

such as supporting moulting and shell hardening, contributing to stabilising alkalinity and algal 

blooming, and preventing camped tail syndrome (20% of the total users). 

Applying probiotics during grow-out 

All 100% of intensive farmers in the studied areas applied probiotics in pond maintenance, 

suggesting no effect of certification and regional factors on the use of probiotics (Table 3.14). 

Details on proportion of users, dosage, and time interval between each use are presented in 

Appendix 3. Probiotics were used for various purposes regardless of probiotic type (Table 

3.17). Probiotics were used primarily for treating the bottom (52% of the total users) of the 
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production ponds and secondarily for treating the water column of the ponds (33% of the 

total users). Other purposes of probiotic use include maintaining pond water quality, 

promoting the algal development, controlling algal blooms and harmful bacteria, maintaining 

useful probiotic biomass and eliminating toxic gases in the ponds. 

 Table 3.14:  Number and percentage of intensive farmers who reported to apply probiotics 
for maintaining water quality during grow-out by regional and certification status in the 
studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 33 100 

NonASC-ST 32 100 
ASC-CM 21 100 

NonASC-CM 22 95.7 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Disinfecting ponds during grow-out 

Disinfection occurred before applying probiotics in ponds. Low numbers of intensive culture 

farmers practised pond disinfection and no regional or certification effects appeared to 

explain levels of use or non-use (Table 3.15). The purpose of disinfection included killing 

bacteria before routinely applying probiotics (82% of the total users), treating microfouling 

on the prawn’s shell (9% of the total users) and killing harmful bacteria detected in ponds via 

water tests (9% of the total users) (Table 3.17). Details on proportion of users and dosages 

are presented in Appendix 3. 
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Table 3.15: Number and percentage of intensive farmers who reported to apply disinfectants 
during grow-out by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 1 3 

NonASC-ST 2 6.3 

ASC-CM 2 9.5 

NonASC-CM 3 13 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

 

Use of other chemicals for maintenance water quality during grow-out 

A low proportion of farmers applied hepatopancreas support (mixtures of combinations of 

lysine, methionine, glycine, and sorbitol), vitamin C, and yucca products during pond 

maintaining; due to the low sample size no regional or certification effects were observed for 

this practice (Table 3.16). Details on dosage and frequency of use of the chemicals are listed 

in Appendix 3. 

Table 3.16: Number and percentage of intensive farmers who reported to apply other 
chemicals for maintaining water quality during grow-out by regional and certification status 
in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 5 15.2 
NonASC-ST 2 6.3 
ASC-CM 3 14.3 

NonASC-CM 2 9.1 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

The purposes of application of other chemicals by intensive farmers are summarised in Table 

3.17. Hepatopancreas support products were used for supporting normal hepatopancreas 

functioning and preventing hepatopancreas issues in prawn. Yucca products were used for 

absorption of toxic gases (such as NH3 and NO2) incurred in ponds and Vitamin C products 
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were used to enhance resistance and boost the immune system and reduce stress in prawns 

during the grow-out phase.  
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Table 3.17: Purposes of using different chemicals during the grow-out phase of intensive prawn farming by regional and certification status in 
the studied areas. 

Chemicals Purpose 
No. of users 

Proportion 
ASC-ST NonASC-ST ASC-CM NonASC-CM Total 

Probiotics Treat the bottom of the pond 20 14 14 13 61 52.1 
 Treat the water column of the pond 7 5 13 13 38 32.5 
 Maintain and promote algal development 3 2 2 - 7 6.0 
 Eliminate the toxic gases on the pond 1 2 2 - 5 4.3 
 Maintain the probiotic biomass in the pond 1 - 2 - 3 2.6 
 Control the algal blooming - - - 1 1 0.9 
 Control the harmful bacteria and disease agents - - 1 - 1 0.9 
 Maintain the water quality and environment 1 - - - 1 0.9 

  Sub total 33 23 34 27 117 100 

Agriculture lime Maintain alkalinity 16 13 9 5 43 33.9 

and dolomite Provide calcium for prawn shell 14 8 8 5 35 27.6 
 Maintain algal blooming 14 7 8 3 32 25.2 
 Maintain pH 9 1 6 1 17 13.4 
 Maintain water quality - - - 1 1 0.8 

  Sub total 53 29 31 15 127 100 

Burnt lime Apply at night time to maintain alkalinity - 1 - 3 4 80 
 Maintain pH - - - 1 1 20 

  Sub total - 1 - 4 5 100 

Zeolite Absorb toxic gases in pond - - 3 1 4 80 
 Settle down solid waste in water - - - 1 1 20 

  Sub total - - 3 2 5 100 

Mineral Provide minerals for prawn 7 12 10 7 36 80 
 Support moulting and shell hardening - - - 4 4 8.9 
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Chemicals Purpose 
No. of users 

Proportion 
ASC-ST NonASC-ST ASC-CM NonASC-CM Total 

 Maintain alkalinity - 1 - 2 3 6.7 
 Maintain algal blooming 1 - - - 1 2.2 
 Prevent cramped tail syndrome - - - 1 1 2.2 

  Sub total 8 13 10 14 45 100 

Disinfectants Killing bacteria before applying probiotics - 2 1 6 9 81.8 
 Treat microfouling on prawn shell 1 - - - 1 9.1 
 Disinfecting when bacteria presented in water - - 1 - 1 9.1 

  Sub total 1 2 2 6 11 100 

Hepatopancreas  Support hepatopancreas functioning - 2 - - 2 66.7 

products Prevent hepatopancreas issues - 1 - - 1 33.3 

  Sub total - 3 - - 3 100 

Yucca Absorb toxic gases in pond 1 1 3 - 5 100 

  Sub total 1 1 3 - 5 100 

Vitamin C Enhance resistance/immune system of prawn - - 3 2 5 71.4 
 Reduce stress - - 1 1 2 28.6 

  Sub total - - 4 3 7 100 
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e. Uses of feed additives for feeding in intensive prawn farming 

There was no significant contribution of regional and certification factors to the application 

of feed additives; 82% of ASC and 88% of non-ASC farmers in Soc Trang and 95% of ASC and 

91% non-ASC farmers in Ca Mau included additives in prawn feed (Table 3.18). Details on 

patterns and usage of different types of feed additives are presented in Appendix 4. Amongst 

the various feed additives, hepatopancreas support products were the most commonly used, 

followed by intestinal support products and digestive support products. Other products such 

as minerals, vitamin C, beta glucan, weight gain support, and premix vitamin were also used 

but by a low proportion of the total number of farmers. The majority of farmers (about 90% 

of the feed additives users) used multiple feed additives for prawn feeds but only one type at 

a time alternating daily. 

Table 3.18: Number and percentage of intensive farmers who reported to apply feed additives 
during grow-out by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-ST 27 81.8 

NonASC-ST 28 87.5 
ASC-CM 20 95.2 
NonASC-CM 21 91.3 
ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in 
Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Uses of antibiotics as feed additives were significant attributed to regional and certification 

factors; 6% of ASC and 16% of non-ASC farmers in Soc Trang were found to use antibiotics 

whereas 5% of ASC and 68% of non-ASC farmers in Ca Mau applied antibiotics for disease 

treatment and prevention. Additionally, antibiotics were used 1 – 2 times a day at various 

dosages for a few days at a time (Appendix 4).  
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3.4.3.2. Improved extensive prawn farming 

a. Pond preparation 

Sludge removal 

In improved extensive farming practices, the percentage of farmers undertaking sludge 

removal (or pond dredging) was not related to regional and certification factors as almost all 

farmers engaged in the practice (Table 3.19). Sludge removal was conducted by 100% ASC 

farmers and 93% of non-ASC farmers in Bac Lieu while the figures in Ca Mau were 100% ASC 

farmers and 87% non-ASC farmers. In improved extensive farming system, only sludge that 

accumulated on the peripheral canals that covered the pond platform was removed. 

Table 3.19: The number and percentage of improved extensive farmers who report to conduct 
sludge removal by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 41 100 

NonASC-BL 38 92.6 

ASC-CM 21 100 

NonASC-CM 20 86.9 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

Pond platform drying 

The certification factor was not strongly associated with pond platform drying in relation to 

improved extensive farmers; however, pond platform drying was strongly associated with the 

regional factors in extensive prawn farming (Table 3.20). The majority of farmers in Bac Lieu 

(100% of ASC farmers and 85% of non-ASC farmers) dried the ponds while this practice was 

carried out by 14% ASC and 22% non-ASC farmers in Ca Mau. 
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Table 3.20: The number and percentage of improved extensive farmers who report to conduct 
pond platform drying in pond preparation by regional and certification status in the studied 

areas. 

Farmer Number of farmers Percentage 

ASC-BL 41 100 

NonASC-BL 35 85.4 

ASC-CM 3 14.3 

NonASC-CM 5 21.7 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Liming 

Approximately 32% ASC and 22% non-ASC farmers in Bac Lieu applied limes after pond 

dredging while the figures for ASC and non-ASC farmers in Ca Mau were 14% and 5% 

respectively (Table 3.21), suggesting a significant contribution of regional factor to lime use. 

Proportion of users in different regions and certification status for different types of lines are 

summarised in Appendix 5.  

Table 3.21: The number and percentage of improved extensive farmers who report to use 
limes in pond preparation by regional and certification status in the studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 13 31.7 

NonASC-BL 9 22 

ASC-CM 3 14.3 

NonASC-CM 1 5 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

b. Water intake treatment 

In contrast to the intensive farmers, all improved extensive prawn farmers extracted water 

directly from rivers or canals without screening for predators, suggesting no effect of 

certification and regional factors on screening water intake. 
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In improved extensive farming, farmers did not use any agents to kill the fish prior to stocking 

because the predators such as fish and other crustacean species might become part of the 

production. Similarly, no disinfectant was used in improved extensive farming. 

c. Conditioning water before stocking 

Applying lime for water conditioning 

In improved extensive farming, only farmers in Bac Lieu (68% of ASC and 61% of non-ASC 

farmers) applied both agricultural lime and dolomite for pond conditioning (Table 3.22), while 

no farmers in Ca Mau used this practice, suggesting the regional effects on conditioning water 

in improved extensive farming system. However, no effect of certification on lime used in 

improved extensive farming was observed. Proportion of lime users and dosage of different 

types of limes are presented in Appendix 6. 

Table 3.22: The number and percentage of improved extensive farmers who report to use 
limes for water conditioning before stocking by regional and certification status in the studied 
areas. 

Farmer Number of farmers Percentage 

ASC-BL 28 68.3 

NonASC-BL 25 61 

ASC-CM 0 0 

NonASC-CM 0 0 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Applying probiotics for water conditioning before stocking 

In extensive farming practice, the use of probiotics was strongly associated with certification 

and regional factors. There were 56% of ASC farmers and 24% of non-ASC farmers in Bac Lieu 

who used probiotics while only 5% of ASC farmers in Ca Mau were found to use probiotics 

(Table 3.23). There were three forms of probiotics used in improved extensive farming: 
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effective microorganisms (EM), commercial powder probiotics (powder probiotics) and 

probiotics fertiliser (Appendix 6).  

Table 3.23: The number and percentage of improved extensive farmers who report to apply 
probiotics for water conditioning before stocking by regional and certification status in the 
studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 23 56.1 

NonASC-BL 10 24.4 
ASC-CM 1 4.8 
NonASC-CM 0 0 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Fertilising 

Fertilisers were commonly used in improved extensive culture to promote development of 

live feeds in the ponds for prawn PLs. Approximately 90% of ASC farmers and 88% of nonASC 

farmers applied fertilisers while none of the farmers in Ca Mau did, suggesting a regional 

effect on the application of fertilisers in pond preparation for improved extensive farming 

(Table 3.24). However, certification did not significantly contribute to the application of such 

fertilisers. Diammonium phosphate fertiliser (DAP) was the most preferable fertiliser; 

followed by probiotic fertiliser, nitrogen, phosphorus and potash fertiliser (NPK) (Appendix 6). 

The urea fertiliser was applied in conjunction with DAP fertiliser at the ration 2:1.85.   
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Table 3.24: The number and percentage of improved extensive farmers who report to apply 
fertilisers for water conditioning before stocking by regional and certification status in the 

studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 37 90.2 

NonASC-BL 36 87.8 

ASC-CM 0 0 

NonASC-CM 0 0 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

d. Maintenance water quality during grow-out phase 

Liming during grow-out 

A low percentage of farmers applied lime for water maintenance during the grow-out phase. 

The uses of lime and mineral products in water maintenance during grow-out are summarised 

in Table 3.25. There was a regional effect on lime use in improved extensive farming. However, 

there was no obvious effect of certification on lime use for pond maintenance in improved 

extensive farming.  Lime and minerals were used by 20% of ASC famers and 22% of non-ASC 

farmers in Bac Lieu. In Ca Mau, only 4.5% of non-ASC farmers applied lime and no ASC farmers 

applied any lime for water quality maintenance. Agricultural lime, dolomite, and mineral 

products were used once in every 15 – 60 days while zeolite was used occasionally (Appendix 

7). Interviews with farmers reported that lime and mineral products were used mainly for 

maintaining alkalinity, pH, treating wastes, promoting development of live feeds and other 

purposes such as providing calcium for prawn shells and absorbing toxic gases (Table 3.27). 
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Table 3.25: The number and percentage of improved extensive farmers who report to apply 
limes for maintaining water quality during grow-out by regional and certification status in the 

studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 8 19.5 

NonASC-BL 9 22 

ASC-CM 0 0 

NonASC-CM 1 4.5 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 

 

Applying probiotics for maintenance water quality during grow-out 

The regional and certification effects of probiotic use were observed in improved extensive 

prawn farming (Table 3.26). There were 61% ASC farmers and 20% non-ASC farmers in Bac 

Lieu applied probiotics for maintenance water quality during grow-out but only 5% of total 

ASC farmers in Ca Mau used probiotics while none of the non-ASC in Ca Mau did. Powder 

probiotics were used once in every 15 – 90 days while EM was used once in every 15 – 60 

days (Appendix 7). Interviews with farmers reported that the most common-use of probiotics 

was the treatment of waste in the water of the ponds; followed by treating waste on the 

bottom and maintaining water quality, such as promoting the development of algae and 

microorganisms and maintaining water colour (algal concentration) (Table 3.28). 

Table 3.26: The number and percentage of improved extensive farmers who report to apply 
probiotics for maintaining water quality during grow-out by regional and certification status 
in the studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 25 61 

NonASC-BL 8 19.5 

ASC-CM 1 4.5 

NonASC-CM 0 0 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 
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Fertilising ponds during grow-out 

In improved extensive farming, the use of fertilisers was strongly linked to regional factors. 

Approximately 85% of each of the ASC and non-ASC groups of farmers in Bac Lieu applied 

fertilisers while no farmers in Ca Mau used fertilisers (Table 3.27). Dosage and time intervals 

between two application times of fertilisers varied depending on type of fertilisers and groups 

of farmers (Appendix 7). Fertilisers were used for promoting algal development (by 43% of 

total users), promoting natural food development (by 39% of total users), and maintenance 

of farmed water colour (by 18% of total users) (Table 3.28). 

Table 3.27: The number and percentage of improved extensive farmers who report to apply 
fertilisers for maintaining water quality during grow-out by regional and certification status 
in the studied areas. 

Farmer Number of farmers Percentage 

ASC-BL 35 85.4 

NonASC-BL 35 85.4 

ASC-CM 0 0 

NonASC-CM 0 0 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in 
Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: 
nonASC farmers in Ca Mau 
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Table 3.28: Purposes of using different chemicals during the grow-out phase of improved extensive prawn farming by regional and certification 
status in the studied areas. 

Category Purpose 
Number of responses 

% of total user 
ASC-BL NonASC-BL ASC-CM NonASC-CM Total 

Probiotics Treat waste in water of the pond 25 6 - - 31 57.4 

 Treat waste on bottom of the pond 11 - - - 11 20.4 

 Promote algal development 2 5 - - 7 13.0 

 Maintain the farmed water color - 3 - - 3 5.6 

 
Promote good microorganism 
development 

1 1 - - 2 3.7 

 Sub total 39 15 - - 54 100 

Agriculture lime Maintain alkalinity of the farmed water 5 2 - - 7 28 
and dolomite Promote algal blooming 3 2 - 1 6 24 

 Maintain pH of the farmed water 2 2 - - 4 16 

 Improve general water quality 4 - - - 4 16 

 Provide calcium for prawn shell 1 1 - - 2 8 

 Ensure growth of prawn 1 - - - 1 4 

 Promote development of natural food 1 - - - 1 4 

 Sub total 17 7 - 1 25 100 

Zeolite Treat waste on the bottom - 1 - 2 3 42.9 

 Absorb toxic gases 1 - - 1 2 28.6 

 Treat waste on the water column - - - 1 1 14.3 

 Promote algal blooming - - - 1 1 14.3 

 Sub total 1 1 - 5 7 100 

Fertiliser Promote algal development 19 12 - - 31 43.1 

 Promote natural food development 19 9 - - 28 38.9 

 Maintain farmed water color 4 9 - - 13 18.1 

 Sub total 42 30 - - 72 100 

ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: nonASC farmers in Ca Mau 
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3.4.4. Disease checks postlarvae before stocking 

3.4.4.1. Intensive farming 

The majority of farmers in Soc Trang (97% of ASC and 62.5% of non-ASC farmers) and farmers 

in Ca Mau (95.2% of ASC and 95.5% of non-ASC farmers) communicated that their purchased 

PLs were PCR-checked for diseases (Table 3.29). This suggested an important contribution of 

certification factors on the disease checks for PLs. 

Details on how farmers in different regions and certifications status did and did not achieved 

disease checks are also summarised on Table 3.28. Amongst these farmers who indicated 

their PLs were checked for diseases, the majority of ASC farmers in Soc Trang (61%) obtained 

the disease check certificate from seed suppliers while the majority of non-ASC farmers in Soc 

Trang (53%), and ASC farmers (76%) and non-ASC farmers in Ca Mau (74%) did not see the 

disease check certificate from their seed suppliers. ASC farmers in Soc Trang, and ASC and 

non-ASC farmers in Ca Mau also took PLs samples to registered aquaculture pathology 

laboratories for disease checks. Farmers who did not achieved disease checks for PLs said that 

they purchased PLs from trusted PLs suppliers so proof for disease check was not necessary 

while other farmers bought PLs from local hatchery without disease checks to reduce the 

production cost. Details about the disease checks for prawns suggested certification 

influences on the number of disease checks (Appendix 8). This was observed for both P. 

monodon and L. vannamei. 
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Table 3.29: Percentage of intensive farmers who report that whether or not they purchased PCR-screened PLs by regional and certification status 
in the studied areas. 

 Proportion of responses 

 ASC-ST NonASC-ST ASC-CM NonASC-CM 

Yes, PLs were checked for diseases 97 62.5 95.2 91.3 

Trusted suppliers said PLs were checks for diseases but did 
not give the results 

21.2 53.1 76.2 73.9 

Trusted suppliers provided results of PLs disease checks 60.6 9.4 9.5 13 
Farmers took samples to trusted pathology labs for disease 
checks 

15.2 - 9.5 4.4 

No, PLs were not or might not be checked for diseases 3 37.5 4.8 8.7 

Bought PLs form trusted PLs suppliers and did not 
know/care if the PLs were checked 

3 37.5 - - 

Bought PLs at local hatchery and did not check diseases, 
reduced production cost 

- - 4.8 8.7 

ASC-ST: ASC farmers in Soc Trang, nonASC-ST: nonASC farmers in Soc Trang; ASC-CM: ASC farmers in Ca Mau; and nonASC-
CM: nonASC farmers in Ca Mau 
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3.4.4.2. Improved extensive farming 

The majority of ASC farmers in Bac Lieu (66%) and Ca Mau (33%) had their PLs checked for 

diseases while this ratio for non-ASC farmers in Bac Lieu and Ca Mau was very low, about 2% 

and 4% respectively (Table 3.30), suggesting regional and certification influences on the 

disease checks for PLs.  The reasons whether or not farmers obtained PLs checked for diseases 

are also summarised in Table 3.30. Amongst farmers who had PLs checked for diseases, all 

ASC farmers in Bac Lieu province obtained the PLs checked for diseases with the certificate 

by the seafood processor who had contract farming with the farmers while all other farmers 

said that their PLs were checked for diseases but did not have the disease check certificate. 

For those who said their PLs were not checked for diseases, the majority of ASC and non-ASC 

farmers in Bac Lieu and Ca Mau said that they purchased small quantities of PL s at local 

hatcheries and disease checks were not necessary for improved extensive farming. Other 

farmers did not care about the disease checks for improved extensive farming. The high cost 

for disease checks was also another concern of improved extensive farmers. There were 

strong effects of regional operations and certification on the types of diseases for which PLs 

were checked before stocking in improved extensive farming (Table 3.30). ASC farmers in Bac 

Lieu and Ca Mau have had their PLs checked for important diseases while only two diseases 

(MBV and WSSV) were checked for by non-ASC farmers in Bac Lieu and none of the listed 

diseases were checked for by non-ASC farmers in Ca Mau (Appendix 9).  
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Table 3.30: Percentage of improved extensive farmers who report that whether or not they purchased PCR-screened PLs by regional and 
certification status in the studied areas. 

 

Proportion of responses 

ASC-BL NonASC-BL ASC-CM NonASC-CM 

Yes, PLs were checked for diseases 65.9 2.4 33.3 4.4 

The seafood processor took samples for disease checks with check results 65.9 - - - 
Trusted suppliers said PLs were checks for diseases but did not give the results - 2.4 33.3 4.4 

No, PLs were not or might not be checked for diseases 34.1 97.6 66.7 95.6 
No check for diseases because farmers bought little amount at local hatcheries 34.1 68.3 52.3 73.9 

No need to check because costs for disease checks were high - 7.3 9.6 21.7 
Did not care about PLs disease checks - 14.6 - - 

Bought PLs form trusted PLs suppliers and did not know if the PLs were checked - 7.4 - - 
Do not check because disease checks were not important - - 4.8 - 
ASC-BL: ASC farmers in Bac Lieu, nonASC-BL: nonASC farmers in Bac Lieu; ASC-CM: ASC farmers in Ca Mau; and nonASC-CM: nonASC farmers in Ca 
Mau 
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3.5. Discussion 

In this study, we used a non-stratified sampling approach to look at nested effects of ASC 

certification of cooperatives on performance of small-scale farms. Further stratification was 

not applied, and as such results of this study are limited by the possible confounding effects 

of some attributes of the farmers that were not controlled for. These include   factors that 

might have effects on the production outputs of the farmers including demographic and socio-

cultural characteristics of farmers (i.e. age, education level, and institutional background), 

experience in prawn farming, and ethnicity 

Results from the current study revealed that different regions (e.g. provinces), certification 

status (e.g. ASC farmers and non-ASC farmers) and different farming systems (e.g. intensive 

and improved extensive) were the main drivers that differentiated the production 

performance of prawn farming industry in the study areas. Analysis of regional effects in this 

study was included to see whether, apart of certification status, regional factors also affected 

performance of farmers. As only two farming system types (intensive an improved extensive) 

have adopted ASC they were the focus of this study. There are huge differences between 

intensive and improved extensive system (i.e. scale, investment, work intensity, productivity, 

farming period, etc). Due to this, comparisons between farming systems were not valid. That 

is why intensive and improved extensive system were separated in the analysis. Additionally, 

results from PCA showed that pond area (ha), stocking density (PL.m-2), stocking frequency for 

(improved extensive)(times.yr-1), survival rate (%), and yield (MT.ha-1) were significant 

variables that distinguished between intensive and improved extensive farming systems.  

Consequently, the discussion of the study will begin with the influence of geographic regions, 

followed by certification factors on different farming systems. 
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3.5.1. Effects of regional and certification factors on production performance of intensive 

small-scale prawn farming in the Mekong Delta 

3.5.1.1. Effects of regional factor 

In the study intensive prawn farming accounted for a small proportion of the total prawn 

farming area in the Mekong Delta of Vietnam but accounted for a large proportion of the 

prawn production. The majority of intensive prawn production came from the southern areas 

of the Mekong Delta such as Soc Trang and Ca Mau (Uddin et al., 2015). In the prawn farming 

industry, yield was considered as a critical output factor for determining the productiveness 

of prawn farming because the yield was correlated with the efficient use of inputs such as 

feed, seed, and technical (Lestariadi et al., 2012; Sumy et al., 2009). The current study revealed 

a statistically significant difference in the yield between Soc Trang and Ca Mau regions: 3.4 

MT.ha-1 and 5.4 MT.ha-1 respectively. Similarly, differences in yield were found for other 

regions in the Mekong Delta (Joffre and Bosma, 2009; Nguyen and Ford, 2010), suggesting 

that variation in the yield was associated with different geographic regions. This study 

revealed that farmers in different regions adapted different farming practices such as 

differences in pond size, stocking density, chemical usage, farming duration, prawn harvest 

size, and pond management and monitoring, all of which were directly linked to the yield. 

Additionally, different geographic regions displayed different environment conditions such as 

water quality, soil quality, waterways and other resources that might contribute to the 

variation in prawn yield (MRC, 2008; Nguyen and Ford, 2010; Nhan et al., 2007).    

Average prawn yield was 4.02 MT.ha-1.crop-1 across all regions and certification, falling in the 

yield range for intensive prawn farming in Vietnam (Kam et al., 2012; Raux et al., 2006).There 

was huge variation of the yield in this study, between 0.50 – 10.50 MT.ha-1 for Soc Trang and 
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0.33 – 14 MT.ha-1 for Ca Mau province. Low yield in both provinces was the result of crop 

failures during the studied period, possibly caused by environmental issues (Ngo, 2013; Tran 

et al., 2013d), disease outbreaks (Clayton and Brennan, 1999; Nguyen and Ford, 2010), poor 

quality PLs (Nguyen and Ford, 2010), inappropriate uses of chemicals (Nguyen, 2013), and 

inadequate technical knowledge of farmers (Ahmed and Diana, 2015). Additionally, other 

human failures, not studied before such as poor farm management and monitoring, and lack 

of collaboration between farmers and local qualified prawn technicians, may have contributed 

to an increase in the rate of crop failures. In contrast, high yield was mainly related to a high 

level of intensification, particularly intensification for L. vannamei in Ca Mau province. Such a 

range suggested that there was room for farmers in the study areas to improve their prawn 

yield by appropriately using resources to reduce risks of crop failures and by increasing 

intensification for higher production. 

In intensive prawn farming, farmers split their farms into small ponds for easy management 

and monitoring, and reduced risks of poor growth and mass mortality due to disease 

outbreaks spreading over large ponds, resulting in high production outputs. Different regions 

adopted different farming cultures, resulting in different pond sizes between Soc Trang and 

Ca Mau provinces. In this study, larger ponds were associated with lower yield, which was in 

line with the study of Ruiz-Velazco et al. (2010). Similarly, Gordon and Bjørndal (2009) revealed 

that increased pond size led to reduced prawn yield. This suggested that small production 

ponds were more suitable for prawn farming because they allowed better management, 

resulting in better performance of prawns (Ruiz-Velazco et al., 2010). This was confirmed in 

the current study that small ponds produced are more productive compared to larger ponds. 
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A negative correlation between stocking density and survival rate of prawns in Soc Trang and 

Ca Mau was observed in this study. Although this finding disagreed with the study of Mena-

Herrera et al. (2006), it strongly agreed with the studies of Gao et al. (2017), Shakir et al. (2014), 

and Gaber et al. (2012), all of which suggested an inverse relationship between stocking 

density and survival rate.  

Apart from the effects of stocking density on the survival, intensified stocking density, that 

was beyond carrying capacity of ponds and management capacity of farmers, negatively 

affected the growth performance of the prawns ie lower growth resulted from increasing 

density. Many previous studies also showed that high stocking density caused low growth 

performance of penaeid prawns (Araneda et al., 2008; Samocha et al., 2004; Williams et al., 

1996). In this study, higher stocking densities in Ca Mau province resulted in a lower growth 

performance compared to Soc Trang province. Specifically, prawns in Ca Mau were farmed 

about 11 days longer than those in Soc Trang to obtain a similar final weight. This was similar 

to the finding of Samocha et al. (2004) for prawns farmed in greenhouse-enclosed raceways. 

Slow growth of prawns at high density could be attributed to reduced food consumption and 

food conversion (Gaber et al., 2012), increased metabolic costs (Shakir et al., 2014), and 

increased grazing pressure on natural food at high stocking density (Allan and Maguire, 1992).  

The increased freshwater runoff into marine areas had a potentially positive effect on the 

performance of prawns. The studied area in Soc Trang province had an extended period of 

about six-month freshwater exposure while those in Ca Mau were exposed to year-round 

marine water. The exposure of marine areas to freshwater could reduce disease agents for 

the prawns, contributing to improved survival and performance of the prawn. The current 

study reported that farmers in Soc Trang had a shorter farming duration but achieved similar 
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prawn final weights compared to those in Ca Mau. However, there has been a lack of evidence 

from the literature of the contribution of freshwater in relation to devastating disease agents 

for marine prawn although evidence for other marine species have been studied. Chu and 

Greene (1989) found that a reduction of salinity significantly reduced mortality of oysters 

infected with dermo disease. Rowley et al. (2014) suggested that increased freshwater runoff 

on marine water areas could reduce abundance of bacteria and disease agents for crustacean 

and molluscs. 

Relationships between stocking density and yield have been extensively studied. Previous 

studies have proved that increased stocking density achieved an increased yield for some 

penaied species (Mena-Herrera et al., 2006; Palomino et al., 2001; Saha et al., 2016; Shakir et 

al., 2014). Other authors found that increasing stocking density compromised the yield of 

prawn (Balakrishnan et al., 2011; Ruiz-Velazco et al., 2010) because a high stocking density 

was associated with low survival rate and impaired growth performance (Shakir et al., 2014). 

The results in this study revealed that high stocking density in Ca Mau led to high yield,  which 

was in line with the study of Engle et al. (2017) who revealed a positive relationship between 

increased yields associated with increased stocking densities of prawn faming in the Mekong 

Delta of Vietnam. Although higher stocking density led to lower survival rate as mention in 

literature above, there might be still more prawn alive per a culture unit, leading to higher 

yield at harvest. This also suggested that increasing the stocking density within a carrying 

capacity of the system improved yield and production of aquatic farmed animals (Lima et al., 

2016; Stigebrandt, 2011; Zhu and Dong, 2013). Increasing stocking density within the optimum 

range resulted in increased yield (Mena-Herrera et al., 2006) but high stocking density caused 

more degraded water quality (Allan and Maguire, 1992), increased prevalence of diseases 

(Shakir et al., 2014), inefficient feeding utilisation, increased stress response (Gao et al., 2017), 
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increased accumulation of wastes, and high cannibalism and  body damage due to 

cannibalistic behaviours. Increased stocking density also caused challenges to pond 

management and led to use of antibiotics for treatment (Kautsky et al., 2000; Shakir et al., 

2014; Supriyadi and Rukyani, 2000; Watts et al., 2017). This was confirmed by the current 

study that a few farmers in Ca Mau and Soc Trang applied antibiotics for treating diseases and 

prophylactic uses. 

In some strategies, farmers in Ca Mau tended to obtain high stocking density to cope with low 

survival rate with the attitude that even though prawn died during grow-out, they would 

achieve high number of survival prawn compared to lower stocking density, resulting in a high 

tonnage. Farmers in Soc Trang province adopted low stocking density to achieve better 

survival; therefore, reducing costs for inputs and enhancing return although low stocking 

density resulted in low production. Additionally, low stocking density with appropriate 

monitoring and management significantly contributed to improved performance of aquatic 

animals due to the provision of a more preferable environment for animals (Nair et al., 2014). 

These farming strategies were assessed by Palmer et al. (2005) who compared survival and 

number of P. merguiensis  at different stocking densities (about 30 prawn.m-2 and 15 prawn.m-

2) in an experimental system. They found that P. merguiensis stocked at a higher stocking 

density obtained a 68% survival rate compared to a 82.7% survival rate for low stocking 

density trials. However, high stocking density trials achieved a significantly higher number of 

survivors at the end of the experiment: 20 PL.m-2 compared to 12 PL.m-2. Different prawn 

stocking strategies of farmers between regions and even amongst farmers in the same region 

were not a result of ASC adoption, as the certification did not set requirements for stocking 

biomass of prawn although certification required it for fish. Different cultural aspects and 
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farming strategies between regions and farmers have affected to choices of farming inputs, 

farm monitoring, and management practices.  

3.5.1.2. Effects of certification factor 

The current study revealed some significant contributions of certification to improved 

production of prawn farming, particularly for the case of ASC certification for small-scale 

prawn farmers in the Mekong Delta of Vietnam. The production of prawn farming was similar 

between ASC and non-ASC farmers, 4.3 MT.ha-1 and 3.9 MT.ha-1 respectively, although ASC 

farmers stocked significantly fewer prawns than non-ASC farmers, suggesting improvements 

in prawn production performance and practices for ASC farmers. Many studies on the 

production of farmers in relation to adoption of certification for fruit (Jena et al., 2012; Kniss 

et al., 2016; Lyngbæk et al., 2001; Melo and Wol, 2007) and timer (Burivalova et al., 2016) 

proved that farmers with certification achieved lower yield than those without certification. A 

reduction in prawn yield in relation to the adoption of certification resulted from sustainable 

practices and limited uses of inputs such as veterinary drugs and chemicals (Bray and Neilson, 

2017). In contrast, others showed that eco-certification produced better yield compared to a 

conventional farming practice (Bethge, 2014; Beuchelt and Zeller, 2011; Miller and Spoolman, 

2016). Similarly, Nair et al. (2014) found that the yield of organic certified freshwater prawn 

was 10% higher than non-certified prawn. Certification improved productivity of products due 

to direct requirements of qualified inputs, technical assistance (Fort and Ruben, 2017), and 

improved farming practices (Brandi, 2017a). In the current study, ASC certification required 

farmers to obtain high quality inputs, such as post-larvae and appropriate prawn health 

management practices, leading to improved yield of farmed prawn. 
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Previous studies have shown that high stocking density was associated with low survival and 

growth of prawns (Allan and Maguire, 1992; Saha et al., 2016). Similarly, the results in this 

study showed that ASC farmers stocked fewer prawns but obtained significantly higher prawn 

survival than non-ASC farmers. High stocking density might cause deteriorated water quality 

such as low pH and dissolved oxygen (Palomino et al., 2001) and increased accumulation of 

waste such as uneaten food and metabolic waste (Folke and Kautsky, 1992; Shakir et al., 2014), 

leading to low survival rate and growth performance. High stocking density also increases 

stress on prawns when exposed to high levels of chemicals and biological products (Shakir et 

al., 2014), and increased stress from high level crowding (Gaber et al., 2012), affecting the 

biological and behavioural characteristics of prawns. Additionally, increasing stocking density 

associated with increased risks of disease occurrences (Kautsky et al., 2000) and increased 

cannibalism and competition for natural food and territory (Arnold et al., 2006) were other 

explanations for low survival and growth. Therefore, optimising stocking density would 

maximise the survival rate and growth, resulting in better yield. 

Better survival and growth of prawn farmed by ASC intensive farmers could be also explained 

by a number of factors available to the ASC farmer: technical support from the ASC 

certification delivered by WWF, local authority technicians, and consultant services. When 

adopting the certification, farmers had the opportunity to engage in technical discussion and 

training with competent trainers about farming techniques from pond preparation to 

harvesting, feed use, chemical use on farms, disease recognition and prevention, seed 

selection, escapee management, and biosecurity. This support is likely to contribute to better 

management and monitoring of farming, resulting in better production outputs for ASC 

farmers. A prawn health management plan was established for each of the ASC cooperative 

with contributions from, and discussion with cooperative members, local authority 
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technicians, and competent trainers. The plan was a technical document that consisted of 

pond management activities from pond preparation to harvesting, including water quality 

management and maintenance. This document also included guidelines for recognition of 

some basic diseases and environmental issues as well as solutions for dealing with the diseases 

and issues. The document helped farmers to strengthen their capacity to manage prawn 

ponds to achieving better production outputs.  

Disease outbreaks in the grow-out phase result in decreased survival rate, retarded growth 

(Thitamadee et al., 2016) and mass mortalities (Joseph et al., 2015) of prawns in the  industry. 

Common diseases observed in prawn farming in the Asia region (including Vietnam) are WSSV, 

MBV, YHV, and IMNV. They have been observed for P. monodon (Hien et al., 2016; Lavilla-

Pitogo et al., 2000; Thitamadee et al., 2016). At this point, many farmers in Vietnam have 

diversified farmed species by switching to L. vannamei because, along with other economic 

factors, this species has a lower risk of catastrophic diseases (Briggs et al., 2004; Kumar et al., 

2016; Ngo, 2013). However, the L. vannamei farming industry has faced challenges in terms 

of viral diseases. Apart from WSSV, YHV, MBV, and IMNV diseases, a newly emergent disease, 

namely acute hepatopancreatic necrosis disease (AHPND) (also known as early mortality 

syndrome (EMS)) has caused severe production and economic loss for both P. monodon and 

L. vannamei (Thitamadee et al., 2016; Tran et al., 2013b). According to Chamberlan et al. 

(2014), ), approximately 285,000 MT of L. vannamei  prawn production in the Mekong Delta 

valued at US$1.6 billion was lost due to AHPND/EMS in 2012. The significant production and 

economic losses caused fragmentation of the prawn sector and reduced livelihoods for local 

people (Chamberlan et al., 2014; Le and Scott, 2008a). This suggests that, diversification of 

culture species failed to achieve production sustainability because diseases can be transmitted 

horizontally from ponds to ponds or vertically from broodstock to grow-out ponds within 
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Penaeid prawn species (Motte et al., 2003; Oseko, 2006; Walker and Winton, 2010). To 

prevent disease outbreaks, farmers employed antibiotics for prevention and treatment during 

grow-out phase (Bermúdez-Almada and Espinosa-Plascencia, 2012; Thuy et al., 2010) while 

some other applied pesticides to eliminate hosts of disease agents (Thuy et al., 2010). All of 

these have led to concerns about environmental impacts (Grenni et al., 2018) and posed to 

social, food safety and human health. The uncontrolled application of antibiotics and other 

banned-products in prawn farming has led to inefficient control of antibiotics residues which 

resulted in to antibiotics contamination and banning of the exported seafood products from 

international markets (Joffre et al., 2018a). Consequently, certification schemes (such as GAA-

BAP and GlobalGAP) have integrated stringent requirements on application of disease 

prevention measures (i.e. biosecurity, PCR-screened PLs, and allocation of antibiotics) while 

other certification schemes (i.e. ASC) require antibiotics-free products. Similar to other 

certification schemes, ASC certification requires farmers to employ biosecurity measures, 

escapee prevention, and disease-screened measures for broodstock and PLs. 

Therefore, disease screening in PLs selection played a vital role in subsequent survival and 

growth of prawn. Healthy PLs selection was a strict requirement of the ASC to ensure the 

quality and SPF status of PLs before stocking to grow-out ponds, contributing to reduced 

disease outbreaks and improved survival rate and production of prawn. This study found that 

the number of ASC farmers who obtained their disease checks for PLs was significantly higher 

than that of non-ASC farmers. This contributed to a higher prawn survival rate for ASC farmers 

compared to non-ASC farmers, on average 64% and 54% respectively. Disease checks for PLs 

were compulsory for ASC farmers to minimise risks of disease outbreak to increase biosecurity 

in farms and improve survival rate. The list of disease checks must follow the regional, national 

and international guidelines (such as OIE and ICES). Appropriate disease checks for broodstock 
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were also compulsory to reduce the threat of spreading diseases across the farming areas, 

particularly diseases from the exotic L. vannamei species. 

ASC certification strongly affected to the pattern of disease checks in intensive farming. Apart 

from the common diseases that were checked before stocking such as MBV, WSSV, YHV, HPV 

for P. monodon and MBV, WSSV, YHV, HPV, TSV for L. vannamei, ASC farmers; particularly ASC 

farmers in Soc Trang, obtained their PLs checked for some other diseases such as IHHNV and 

IMNV for P. monodon and IHHNV, IMNV, EMS/AHPND, EHP, and NHP for L. vannamei. This 

improved biosecurity to eliminate the vertical transmission of diseases from hatcheries to 

grow-out, resulting in higher survival rate and better growth performance of prawn farmed 

by ASC farmers. 

Previous studies have reported that the severe influences of the above viral and bacterial 

diseases to the prawn farming in Vietnam. (Hien et al., 2016) reported that in 2015, about 55% 

of farming areas for P. monodon and 46% farming areas for L. vannamei  were affected by 

EMS while these figures for WSSV were 64% and 36% respectively.  (Tran, 2012b) reported 

that WSSV disease affected approximately 61%, 41%, and 30% of total farming areas in Soc 

Trang, Bac Lieu and Ca Mau respectively. The viral diseases accounted for approximately 60% 

of disease loss in prawn aquaculture (Flegel, 2012) and caused mass mortality up to 100% (De 

Schryver et al., 2014). The current study revealed two main methods that farmers have 

applied to reduce mass production loss due to viral diseases. A large proportion of farmers, 

particularly non-ASC farmers in Soc Trang and Ca Mau applied antibiotic periodically to 

prevent and cure prawn infected with diseases. Similarly, Tran et al. (2017b) found that 

antibiotics, including banned antibiotic products, were used for disease treatments in prawn 

farming in coastal provinces of North Vietnam. Although antibiotics showed effectiveness to 
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treat prawn diseases, the use of antibiotics could lead to environmental and human health 

problems (Bermúdez-Almada and Espinosa-Plascencia, 2012). Consequently, the use of 

antibiotics has been banned outright in many aquaculture certification schemes for prawn 

farming such Naturland and ASC. The intention of ASC certification requirements which 

prohibiting application of antibiotics on ASC labelled products is to mitigate impacts on 

surrounding environment and minimise antimicrobial resistance risks and food-safety 

concerns relating to human consumption. However, the current study found that a small 

proportion of ASC farmers in both Soc Trang and Ca Mau routinely used antibiotics at their 

farms. This led to a concern as to whether prawn treated with antibiotics would be sold as ASC 

labelled products or normal products without ASC label. Additionally, how WWF-Vietnam, 

seafood processors and other ASC relevant stakeholders apply procedures to separate ASC 

labelled products and nonASC products on those ASC farms remains unclear. On the other 

hand, ASC certification and the WWF-donor program supporting adoption by ASC farmers has 

been effective in significantly reducing the proportion of ASC farmers using antibiotic, 

compared with nonASC farmers. 

The second method that the majority ASC farmers in the current study used for reducing 

disease occurrence was to apply biosecurity measures recommended by ASC certification and 

national regulations. According to (Lightner, 2005), biosecurity included the exclusion of 

specific pathogens from cultured aquatic stocked in hatcheries and production ponds for the 

purpose of disease prevention by using SPF or SPR stocks. This included stocking PLs that were 

screened by PCR to ascertain good harvest for sustainable prawn production by reducing the 

risk of production loss in relation to the spread of diseases such as WSSV (Guha et al., 2015). 

Zorriehzahra and Banaederakhshan (2015) stated that stocking high quality and healthy prawn 

PLs with an authentic health certificate could be useful in preventing disease occurrences 
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resulting in an  increase in the survival rate of prawns. Perez et al. (2005) found that the 

survival of L. vannamei prawn with WSSV disease inoculation was significantly lower 

compared to non-infectious prawn, <5% compared to 97.5% respectively. McVey (1993) 

explained that PLs with disease infections caused mortality, empty gut and other clinical 

symptoms in a short time after stocking to rearing ponds, leading to depressed and variable 

growth, and mass mortality in the grow-out phase (Lavilla-Pitogo et al., 2000; Stuck and 

Overstreet, 1994; Zorriehzahra and Banaederakhshan, 2015). Consequently, PLs with disease 

screening before stocking to grow-out ponds has become vital to prevent vertical disease 

transmission and significantly reduce occurrence of disease outbreaks (Guha et al., 2015; 

Joseph et al., 2015; Walker and Winton, 2010; Walker et al., 2011). 

3.5.2. Effects of regional and certification factors on production performance of improved 

extensive small-scale prawn farming in the Mekong Delta 

3.5.2.1. Effects of regional factor 

Traditional extensive farming, which solely relied on the recruitment of wild stock, became 

less viable due to the depletion of wild stock. Therefore, it was replaced by the improved 

extensive farming practice, an improvement of traditional extensive farming by stocking PLs 

from hatcheries. Improved extensive prawn farming practice has become more popular in the 

coastal areas of the Mekong, particularly in Ca Mau and Bac Lieu provinces. Like traditional 

extensive, improved extensive in this study involved a polyculture farming practice. Apart 

from P. monodon, farmers stocked crabs (the most favourable species was Scylla serrata), to 

their ponds to increase the production and economic efficiency per a unit area of farm. 

Improved extensive farming used the available infrastructure of extensive farming; therefore, 

ponds of improved extensive varied in shape and size. Average pond size (area) in the study 
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was 1.41 ha, which was similar to the previous reports of (Joffre and Bosma, 2009; Raux et al., 

2006). Stocking density was on average 2.5 PL.m-2 for farmers in Ca Mau and 3 PL.m-2 for 

farmers in Bac Lieu in line with other studies about the stocking density for improved extensive 

prawn farming in the Mekong Delta of Vietnam (Kam et al., 2012; Raux et al., 2006). Although 

farmers in Ca Mau and Bac Lieu had a similar pond size and stocking density, those in Ca Mau 

stocked approximately double the frequency than those in Bac Lieu. Farmers in Ca Mau 

stocked PLs almost every month while those in Bac Lieu stocked at intervals of about every 2 

– 4 months during the farming cycle. Differences in stocking frequency might result from 

adopting different farming methods; therefore, resulting in different production outputs. 

Increased stocking frequency was not necessarily associated with increased production 

performance. This was shown by the low survival rate and yield associated with high stocking 

frequency for farmers in Ca Mau while the opposite result was observed for those in Bac Lieu. 

Increased stocking frequency observed for farmers in Ca Mau because farmers expected to 

compensate mortality during grow-out and obtain more prawn at harvest but this farming 

practice caused inefficient economics due to increased production costs rather than resulting 

in better survival rate and yield.  

The average prawn yield in the study ranged 170 – 210 kg.ha-1.year-1, lower than previous 

reports for yield of improved extensive farming in the Mekong Delta (Kam et al., 2012; Raux 

et al., 2006). However, the study showed similar results to the reports of Pham (2010) and 

Clough et al. (2002) for improved extensive farming in Ca Mau, and Joffre and Bosma (2009) 

for improved prawn farming in Bac Lieu. Unlike intensive prawn farming in which yield were 

significantly affected by the use of inputs such as feed and chemicals, improved extensive 

farming relied mainly on increased stocking density and survival rate to increase the 
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production of a crop (Brennan et al., 2000). However, there was no significant difference in 

the stocking density between Bac Lieu and Ca Mau in this study; therefore, survival rate 

became the crucial factor influencing the yield of the improved extensive model. 

Studies on the relationship between the survival and production of prawn have been 

extensively conducted. Saha et al. (2016) found that increased survival rate resulted in 

significant increased yield of P. monodon. Similarly, Alam et al. (2010) found that increased 

survival rate was associated with increased yield of P. monodon grown in the rice-prawn 

system. The results of the current study showed that lower survival observed for prawn in Ca 

Mau was associated with lower yield. This study agreed with the studies above, suggesting a 

positive correlation between survival rate and yield of improved extensive prawn farming.  

The significant differences of survival rate in this study was the result of different farm 

management approaches of farming between the two provinces. Checking PLs diseases before 

stocking was crucial for intensive farming but this action did not draw much attention in the 

improved extensive farming sector. The study revealed that only 21% of improved extensive 

farmers in Ca Mau checked diseases for their PLs compared to 34% of farmers in Bac Lieu, 

leading to a higher prawn survival rate and yield in Bac Lieu compared to those in Ca Mau. 

Pond maintenance was another crucial factor contributing to enhanced survival of prawn. 

Farmers in Bac Lieu applied more chemicals such as lime, fertilizers, and probiotics for pond 

conditioning before stocking and periodically for pond maintenance during the grow-out 

phase. However, the use of these chemicals in Ca Mau was limited, so influenced the survival 

of prawn. The application of the chemicals helped to create more favourable environmental 

conditions and natural food for PLs and enhanced the survival rate of prawn. Surveys revealed 

that fertilizers were used to promote the development of phytoplankton and other beneficial 
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natural food for prawn. Lime was used for maintaining water quality such as pH, alkalinity, 

and for supporting algal blooms. Probiotics were applied to treat waste in water and on the 

bottom of the pond and promote the development of algae. 

Prawn farms in Bac Lieu located in an enclosed river operating by a drain. According to the 

local DARD Officer, the drain was set up and operated by the local government. The drain was 

scheduled to open for a few days in a month to let seawater/brackish water into the river for 

prawn farming while it was closed at other times to retain the freshwater for agricultural 

irrigation. This helped to retain freshwater for agriculture and prevent salinization of 

freshwater areas. The extended time of freshwater exposure might lead to significantly 

reduced disease agents (Rowley et al., 2014), contributing to improving survival of the prawn. 

However, there has not been much evidence for the contribution of freshwater exposure to 

the reduction of disease agents for marine prawn although strong evidence has been 

identified for other marine species. Studies have been conducted to prove that low salinity or 

increased freshwater runoff in marine areas act as one effective measures to control disease 

agents for molluscs (Chu and Greene, 1989) and crustaceans (Rowley et al., 2014). 

Farmers in Ca Mau exchanged water twice a month by tidal occurrences while farmers in Bac 

Lieu only topped up water to their ponds when the drain was opened to let the brackish water 

into the river. The water exchange due to tidal occurrences was conducted by opening the 

drain of farms letting water out and into the farms for a few days during high tides 

interestingly without any escapee prevention measures in place. Consequently, prawn might 

escape during water exchange and predators might enter the ponds, leading to low survival 

rates.  
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3.5.2.2. Effects of certification factor 

Yield has become a crucial variable contributing to the viability of improved extensive prawn 

farming. The average yield in the study was 0.2 MT.ha-1.year-1 for ASC farmers and 0.18 MT.ha-

1.year-1 for non-ASC farmers, similar to previous studies (Joffre and Bosma, 2009; Pham, 2010) 

but lower than some other reports for production of improved extensive prawn farming in the 

Mekong Delta (Brennan et al., 2000; Raux et al., 2006). Lower yield in the current study might 

be due to degradation of water quality (Anh et al., 2010)  and variation of PLs quality (Chandra 

et al., 2010). 

The adoption of ASC certification did not result in significantly improved production outputs 

such as yield, final harvest size and duration of farming crop; however, significant difference 

in stocking density between ASC and non-ASC farmers was observed. In this study, ASC 

improved extensive farmers stocked 25.6% lower than non-ASC farmers did, suggesting a 

significant intervention of the certification scheme on the production inputs of improved 

extensive farming. Low stocking density observed for ASC farmers possibly resulted from the 

fact that ASC farmers recognised benefits of low stocking density to the growth performance 

of prawn by reducing food competition and cannibalism, particularly for improved extensive 

where food was limited. The stocking density in this study overall ranged from 0.5 – 5.7 PL.m-

2 for ASC farmers and 0.7 – 7.6 PL.m-2 for non-ASC farmers, similar to previous studies about 

the stocking density of improved extensive farming in the Mekong Delta of Vietnam (Brennan 

et al., 2000; Kam et al., 2012). 

ASC farmers had lower stocking densities but obtained similar yield compared to non-ASC 

farmers, suggesting production improvements when adopting the certification scheme have 

been achieved. Insignificant differences in harvest size and duration of farming indicated no 
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effect of certification on these production factors. Therefore, survival rate became a key factor 

influencing the yield of prawn in improved extensive farming. Adoption of better management 

approaches played an important role in improving survival rates of improved extensive prawn 

farming (Brennan et al., 2000) 

The relationship between stocking density and survival has been extensively studied for 

intensive prawn farming (Allan and Maguire, 1992; Saha et al., 2016). However, this 

relationship in improved extensive farming remained unclear. This study revealed an inverse 

relationship between stocking density and survival rate. This observation confirmed findings 

of (Shakir et al., 2014) who also found that the survival rate of P. monodon reared at 6 PL.m-2 

was significant higher than prawn reared at 12 PL.m-2. The stocking density was the vital zoo-

technical factor that directly affected the survival and growth performance of prawn (Shakir 

et al., 2014). Increased stocking density would increase the food competition between prawns, 

particularly for improved extensive farming where prawn relied solely on feeding on natural 

food. Additionally, high stocking density likely increased cannibalistic behaviour. 

Consequently, significant mortality would increase in relation to a higher stocking density 

observed for non-ASC farmers. 

The extensive use of inputs such as lime, fertilisers and probiotics in improved extensive 

farming contributed to an increased survival rate. Apart from similar uses of lime, and 

fertilisers in pond water maintenance, ASC farmers used more probiotics in pond water 

maintenance than non-ASC farmers did; therefore, creating a more preferable environment 

for prawn to survive and grow. Probiotics were used for treating waste in the ponds, providing 

a cleaner environment for prawn. As supplementary feed was not applied in improved 

extensive farming, natural food became a vital factor for prawn survive and grow. The 



 

172 
  

application of probiotics promoted the development of natural food for prawn, reducing the 

food competition and mortality due to lack of food.  

The investment of inputs of ASC improved extensive farmers was not only about the quantity 

but also the quality. The choice of high quality PLs with disease checks via the PCR method 

was vital to ensure the survival rate of prawn. A significant number of ASC farmers obtaining 

PLs with disease checks resulted in improved survival rate of PLs when exposed to the rearing 

ponds. Stocking SPF PLs, which were free from some specific pathogens to grow-out ponds, 

would result in reduced disease occurrence and increased survival of prawn. Apart from 

disease checks for PLs, correct management techniques might also contribute to increased 

survival of prawn. ASC farmers achieved technical training for prawn farming techniques when 

adopting the certification; consequently, improving pond monitoring and management 

techniques, in turn enhancing survival. 

3.6. Conclusion 

Regional and certification factors played important roles in the production performance of 

prawn. Farmers in different regions performed differently in terms of production inputs such 

as pond sizes, stocking density, and uses of lime and chemicals; therefore, resulting in 

significant differences in prawn survival and yield. Similar yield between ASC and non-ASC 

farms was identified, although ASC farms achieved higher survivability from lower stocking 

density, suggesting improvements in production performance of prawn in relation to certified 

production. Certification focused on improving quality of prawn farming practices such as 

brood stock and post-larvae screening, increased management and monitoring techniques, 

appropriate stocking density, and applied biosecurity approaches to increase the performance 

of prawn.  
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Chapter 4: Effects of ASC certification on the economic and social performance of small-

scale prawn farmers in in the Mekong delta of Vietnam 

4.1. Abstract 

The study investigated the effects of regional and ASC certification factors on economic and 

social performance of small-scale intensive and improved extensive prawn farmers in 

response to ASC certification adoption.  

This study found that the cost for ASC certification was not an economic constraint for 

intensive or improved extensive small-scale farmers because the cost was paid by the ASC 

donor program. In a scenario where ASC farmers were required to meet the full cost of ASC 

certification compliance, this cost would constitute a small cost for intensive farmers (5% of 

total variable cost) but would be the largest cost faced by improved extensive farmers, 

accounting for about a half of the total variable cost. In this scenario, the certification cost 

could become an economic burden for small-scale improved extensive prawn farmers if 

economic returns could not be further increased to cover this cost. Consequently, external 

financial support from NGOs or seafood processors has become necessary for farmers to 

enable them to adopt and maintain certification and thereby gain any positive effects on 

economic performance. Farmers who achieved ASC certification would obtain improved 

market access and a price premium from farming contracts with seafood processors; 

therefore, significantly increasing gross returns. This finding has highlighted that increased 

economic returns at currently anticipated levels could compensate for the cost of ASC 

certification for intensive farming but would not compensate for the ASC cost for improved 

extensive farming if the farmers had to pay for the costs. 
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ASC certification was found to improve uptake of responsible farming, stewardship and 

effluent management practices designed to reduce social conflict arising from spill over 

effects on neighbouring farms or those accessing the same natural resources for both 

intensive and improved extensive farming. Farmers and cooperatives’ capacity to identify 

these drivers of social conflicts with affected communities arising from prawn farming 

activities, and to undertake conflict resolution, has been increased through adoption of ASC 

certification.  In contrast, roles of women in prawn farming were found to not have 

significantly changed as a result of adopting the ASC certification. It does not mean that ASC 

and the donor program failed to achieve gender equity requirements. Adoption of the ASC 

program contributed to farmers capability to improve gender equity in relation to the 

conditions of women involved as unpaid family labour, through training programs about 

gender equity delivered to ASC farmers. Additionally, the increasing involvement of women 

in intensive prawn farming has been the result of extensive efforts of NGOs, Women Union, 

governmental policies, and other gender organisations through the certification and gender 

equality projects to lessen gender discriminations, superstitions and prejudices against 

women in the society. 
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4.2. Introduction 

Improving prawn farming methods and practices has increased the economic success of 

communities throughout coastal areas in the Mekong Delta of Vietnam. Studies in 2013 show 

that profitability of prawn farming exceeded other traditional cultivation such as  rice farming 

(Ngo, 2013) and forestry farming sectors (Tran et al., 2013d). In addition, economic 

transformation policies from the Vietnamese Government (Resolution 09/2000/NQ –  CP, 

issued by the Vietnamese Government in 2000) allowed farmers to develop low productivity 

land for prawn aquaculture (Ben, 2000; Raux et al., 2006) to reduce poverty, provide 

employment opportunities and increase exports to support economic development of local 

communities (Tran et al., 2013d). As a result, vast areas of agricultural and forestry land have 

been converted to prawn farming (Joffre et al., 2010; Tran et al., 2014a). The contributions of 

new production techniques have allowed farmers to intensify stocking density, providing 

preferable environment for prawn, and improve the performance of prawn farms (Henriksson 

et al., 2018), resulting in significantly increased productivity (Nguyen and Nguyen, 2013), 

reduced production cost per metric ton of production and improved profitability (Engle, 2010; 

Kungvankij et al., 1985). 

Apart from the economic benefits, prawn farming has generated a range of social benefits, 

alleviating poverty and generating direct and indirect job opportunities to improve livelihoods 

for rural communities (Mialhe et al., 2013; Páez-Osuna, 2001). Other social benefits 

generated from prawn aquaculture include new infrastructure and demand to enable 

improvements in electricity supply, water supply, communication facilities, social and 

economic institutions, and improved transportation infrastructure  (Gowing et al., 2006a; 

Gowing et al., 2006b; Islam et al., 2002; Nguyen, 2005). 
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While there have been considerable benefits arising from the development of prawn farming, 

and further benefits could be potentially generated from expanding the prawn aquaculture 

industry in the Mekong Delta of Vietnam, adverse consequences for economic performance 

arising from this type of farming have also been identified (Ngo, 2013). The rapid growth of 

the prawn industry, particular small-scale prawn farming, has resulted in increased market 

competition (Macfadyen et al., 2005), price fluctuations (Ngo et al., 2011), and significant 

production loss due to disease outbreaks and environmental degradation (Hall, 2011), leading 

to substantial economic instability (Briggs et al., 2004; Lakshmi et al., 2013) and unstable 

market access (De Silva et al., 2010). The issues of reduced social sustainability of prawn 

farming arising from this expansion have been considerable. Loss of traditional livelihoods for 

local people associating with prawn aquaculture have been extensively studied (Bush et al., 

2010a; Karim and Mustari, 2015; Le and Scott, 2008b). Increased conflict over access to 

natural resources, in particular water, has been well documented (Lebel et al., 2002). The 

expansion of prawn aquaculture into rice farming regions resulted in salinization of water 

resources and adversely affected rice cultivation and production (Gowing et al., 2006a; Paul 

and Røskaft, 2013). Social conflicts over water use between intensive and improved extensive 

farming systems (Ngo, 2013) have had a negative impact on community well-being. Gender 

equality has become another concern in the prawn farming industry. With the wide 

development of prawn aquaculture, levels of involvement of women in this industry have 

been increasing (Nuruzzaman, 2012). However, women in some areas have had limited 

opportunities to participate in prawn farming due to prejudices and superstitions against 

them (Vu, 2012); therefore, raising gender inequality issues in the prawn industry. 

In recognition of sustainable development challenges arising from rapid rates of prawn 

farming development, governments, NGOs, and international buyers have introduced 
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principles for sustainable development of the sector in developing contexts (FAO, 2010b; Soto 

et al., 2008) and targeted certification standards for responsible prawn farming (Hatanaka, 

2010a; Washington and Ababouch, 2011). Certification has served as form of informal 

environmental and social regulation to address and potentially mitigate negative impacts of 

prawn farming on the social and economic sustainability of local communities, and ecological 

sustainability of waterways and surrounding habitats (Hatanaka, 2010a; Marschke and 

Wilkings, 2014; Tran et al., 2013c; Trang et al., 2016). However, many certification schemes 

have become more focused on large scale prawn farms (Omoto, 2012), excluding the small-

scale farms which have accounted for the substantial share of the total prawn production in 

the Mekong Delta of Vietnam (Phung and Pham, 2018; Tran et al., 2013c), resulting in less 

regulation and support for sustainable development of the small-scale farm sector. Moreover, 

the costs associated with the certification schemes was another arguable constraint for small-

scale farmers (Kleih et al., 2009; Washington and Ababouch, 2011). There has been increasing 

focus on delivering certification schemes to small-scale farmers by offering group certification 

(Potts et al., 2014) to improve social and ecological sustainability (Ashton, 2008), to reduce 

cost burdens arising during the adoption of certification (Corsin et al., 2008) and to enhance 

economic returns for small-scale farmers (Blackman and Rivera, 2011).  

This chapter investigated the effects on social and economic sustainability of the ASC 

certification scheme for small-scale prawn producers in both intensive and improved 

extensive farming systems, which have been deployed in the Mekong Delta of Vietnam (Duijin 

et al., 2012). The aim of this chapter was to answer the question of whether, and to what 

extent, the ASC certification scheme contributed to social and economic sustainability and 

also environmental performance (indirectly) of small-scale prawn producers and dependent 

communities. To answer that question, three objectives were identified. The first objective 
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was to examine the economic effects of the cost of adopting ASC certification relative to price 

and market effects. Small-scale farmers are characterised by limited access to financial capital 

(Dey et al., 2008; Kirsten and Sartorius, 2002); and certification costs incurred during the 

farming cycle might negatively affect their income. Price and market access effects of 

certification under a range of certification-funding scenarios were examined to identify 

possible opportunities for small-scale farmers to increase market access and market price for 

their certified products. The second objective was to investigate effects on social 

sustainability by measuring and comparing measures of selected indicators of social 

sustainability, including: involvement in conducting participatory Social Impact Assessment 

and conflict solving procedures, ,as well as levels of adoption of recommended stoking density 

and calendar, labour welfare conditions, and also levels of womens’ involvements in farming 

activities, for both ASC and nonASC farmers. This chapter also indirectly investigated 

environmental performance between ASC and nonASC farmers in terms of 

wastewater/effluent treatment, adherence to stocking calendars to reduce impacts of 

brackish/seawater to freshwater flora and fauna, and application of drugs and chemicals 

during farming cycles.  
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4.3. Materials and methods 

4.3.1 Study areas 

As per section 3.3.1 in Chapter 3. 

4.3.2. Project collaboration 

As per section 3.3.2 in Chapter 3. 

4.3.3. Human research ethics 

As per section 3.3.3 in Chapter 3. 

4.3.4. Field study 

As per section 3.3.4. in Chapter 3. Both primary and secondary data were collected. Primary 

data was collected by interviewing 108 intensive prawn farmers (with 262 ponds) and 125 

improved extensive farmers (144 ponds) through structured questionnaires (Appendix A). 

Secondary data was gathered from WWF-Vietnam. To assess the economic effects associated 

with ASC adoption, indicators of production costs and returns (Table 4.1) were used (Kumar 

et al., 2016). Production costs included total cost (TC), total fixed cost (TFC) and total variable 

cost (TVC) while profitability measures included actual sale price (ASP), and gross income (GI). 

Fixed costs included depreciation costs for investments of infrastructure that could be used 

for an extended period of time and did not fluctuate with variation of production levels 

whereas variable costs comprised costs for producing prawn in a short-term period and 

depended on the production levels (Islam et al., 2005). Apart from the above costs and 

profitability measures, indicators of economic effects for ASC farmers also included ASC 

adoption costs, which included the costs of consultancy and auditing. Price premium of ASC 

certified products was captured through profitability measures. 
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Table 4.1: Indicators for examining economic effects of ASC certification on small-scale 
prawn farming in the Mekong Delta 

Economic effect 
Intermediary 

effect 
Indicator Measure Data collection 

Variation in 
economic 

return 

Variation in 
production 

costs 

Total fixed cost USD.ha-1.yr-1 Survey and 
calculation 

Variation in 
economic 
return 

Variation in 
production 
costs 

Total variable 
cost 

USD.ha-1.yr-1 Survey and 
calculation 

Variation in 
economic 

return 

Variation in 
profitability 

Actual sell price USD.kg-1 Survey and 
calculation 

Variation in 
economic 
return 

Variation in 
profitability 

Gross income USD.ha-1.yr-1 Survey and 
calculation 

Variation in 
economic 
return 

Level of donor 
program 
subsidy 

 % Survey 

 

To examine whether the intended effects of ASC certification on social sustainability of small-

scale prawn farming for farmers and regional communities, effects of ASC certification were 

assessed using social criteria developed for the purpose of assessing certification compliance 

(Bueno, 2008; Marschke and Wilkings, 2014; WWF and IDH, 2014). The selected criteria also 

drew on concepts of social, human and financial capitals used in a range of studies to assess 

effects of interventions on the sustainability of livelihoods in developing contexts (Ahmed et 

al., 2008; Murshed-E-Jahan and Pemsl, 2011). Social effects examined focused on: gender 

equity and opportunity (levels of women’s involvement in farming); impacts on local 

communities (conflict-solving procedures and communicating with neighbour when unusual 

mortality occurs); impacts on neighbouring farmers (following recommendations for stocking 
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density and calendar); and employment conditions where applicable (minimum wage and 

labourer’s welfare) (Table 4.2).
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Table 4.2: Indicator of intended social effects, adapted from Marschke and Wilkings (2014), Bueno (2008), and WWF and IDH (2014) 

Intended social 
effects 

Intended intermediary effect Indicator Measure Data collection 

Increased likelihood 
of addressing 
negative social 
impacts, increased 

human capital 

Understanding social impacts 
experienced by farmers and 
supporting communities 

Levels of involvement in conducting 
participatory Social Impact Assessment 

% of farmers Survey of farmers 

Increased likelihood 
of reduced conflict, 

increased human 
capital 

Conflict resolution capabilities Conflict solving procedure, solving conflict 
with other users 

% of farmers Survey of farmers 

Reduced conflict, 
increased social 

capital, higher 
financial returns 

Uniform stocking density at levels 
that minimise harm and maximise 

social and economic benefits 

Follow recommended stocking density % of farmers Survey of farmers 

Reduced conflict, 
higher financial 
returns 

Uniform stocking helps to avoid 
out-of-season stocking in fresh 
water period, which may affect rice 
farming activities 

Follow recommended stocking calendar % of farmers Survey of farmers 

Reduced conflict, 
increased social 
capital 

Reduce environmental impacts on 
neighbours 

Effluent is treated % of farmers Survey of farmers 
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Intended social 
effects 

Intended intermediary effect Indicator Measure Data collection 

Increased likelihood 
of labour protection, 
awareness and 
capabilities, 

increased human 
capital 

 Levels of participation in training about 
labourer’s wage and welfare 

% of farmers Survey of farmers 

Gender equity  Levels of women’s involvement in farming % of farmers Survey of farmers 
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4.3.5. Calculations 

Cost 

Total cost (TC) (USD.ha-1.crop-1) = TFC + TVC. Where TFC was the cost that was independent 

from the level of production and TVC was also considered as the operational cost, which 

varied in response to a change in production. 

Return 

Actual sale price (ASP) (USD.kg-1) = farm gate price + price premium (where applicable). Price 

premium was the extra amount that the seafood buyers/processors paid to farmers for ASC 

certified products. Because none of farmers had achieved ASC certification at the time of the 

study, the benefits were estimated based on farming contracts between farmers and seafood 

processors.  Two forms of price premiums were examined: (1) a fix amount that seafood 

processors paid to farmers or (2) a farm gate price plus % bonus for ASC-certified products. 

The amount depended on the farming contracts between seafood buyers/processors with 

farmers. 

Gross income (GI) (USD.ha-1.crop-1) = yield x actual sale price 

4.3.6. Data analysis 

To examine the impacts of alternative certification funding models for the ASC certification 

scheme, three scenarios were analysed. The first scenario comprised costs and returns for 

ASC adoption when the costs were paid by the WWF-Vietnam’s donor program (funding by 

WWF-Vietnam and seafood processors) and the farmers had not obtained ASC certification 

yet. This scenario represented the status of farmers observed at the time of the study, as 

farmers were in the process of implementing ASC certification but were not yet certified. The 

second scenario was used to estimate costs and returns for ASC farmers under conditions 

where they had achieved certification and the ASC adoption cost was paid by the WWF-
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Vietnam’s donor program. This scenario examined the economic benefits farmers are 

anticipated to receive for ASC-certified products. These benefits were estimated based on the 

farming contacts between farmers and seafood processors for ASC-certified products in which 

ASC farmers would receive a price premium for ASC-certified products. The final scenario was 

used to estimate the effects on costs and returns for ASC farmers where they had to pay for 

certification costs. Data were obtained from interviews of WWF-Vietnam staff for costs of 

adoption and implementation of ASC certification (such as costs for gap analysis, trainings, 

and consulting) and certification bodies for certification costs (i.e. including pre-audit and final 

audit costs). At the time of the study, there were only two CABs (Control Union and Bureau 

Veritas) that offered ASC certification. Costs for certifying cooperatives and farmers were 

discussed with WWF-Vietnam and CBA staff to obtain an estimate. WWF-Vietnam was able 

to advise of estimated costs for consultancy services to conduct studies, and training for 

farmers to meet requirements of ASC. Moreover, the ASC cost in this study was calculated 

based on interview results that indicated that farmers’ share of costs was based on the total 

areas of their farms. This scenario was therefore used to determine if certification has become 

economically viable for small-scale farmers without donor program subsidization of costs. All 

the three scenarios were applied to both intensive and improved extensive prawn farming. 

All data were gathered, coded, and entered into Microsoft Excel 2016. Annual costs and 

returns were calculated on a per hectare basic. P. monodon has a longer crop cycle and is 

farmed once a year while for L. vannamei  two crop cycles per year are possible. Therefore, 

instead of calculating costs and returns on a crop basis, an annual basis was used. Annual 

variable costs for P. monodon was equal to the variable costs per crop while the annual 

variable costs for L. vannamei were obtained by doubling variable costs per crop. Similarly, 

annual returns for P. monodon were the returns per crop and the annual returns for l. 
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vannamei were the doubled returns per crop. Because the quantitative data was distribution 

free, PERMANOVA (PRIMER version 6 & PERMANOVA+ package) was used with a 

standardized dissimilarity matrix of Euclidean distances at a significance level of p < 0.05 

(Martinsa and Monteiro-Netoa, 2018). PERMANOVA (with number of permutation of 9999) 

was used to test the differences between costs and returns of prawn farming.  PERMDISP was 

allied to test homogeneity of dispersion of variables (p < 0.05) (Anderson, 2006). When there 

was a significant difference, pairwise comparisons were used amongst all pairs of the factors 

(Anderson et al., 2008). Because, the results of PERMANOVA and pairwise comparisons only 

showed effects of each regional and certification factor on the whole set of dependent 

variables, it was necessary to apply another analytical method to examine the effects of 

factors on each economic variable. Non-parametric Mann-Whitney U Test (p < 0.05) was used 

using SPSS (IBM SPSS Statistics version 24) to assess effects of regional and certification 

factors on each economic variable. Homogeneity of variance of data was assessed using 

Levene’s at p < 0.05. Intensive data were log transformed and improved extensive data were 

squared root transformed before statistical analysis.  
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4.4. Results 

As mentioned in Section 3.5., limitations of the study design include the possible confounding 

effects of differences in cooperative membership characteristics and restrictions (i.e. 

institutional background, ethnicity, work experience, and training programs participated) on 

the findings of differences in performance of individual farmers for some social indicators, 

such as gender equity, identification and mitigation of social impacts of their farming activities 

on the surrounding communities, and work health and safety for family and paid labor. These 

limitations may not directly relate to economic performance but the limitations related to the 

production performance; indirectly affecting economic performance of farmers. 

The PCA analysis on the production performance of small-scale prawn farming in the study 

areas revealed significant differences between intensive and improved extensive small-scale 

prawn farmers (see section 3.4.2 in Chapter 3). Therefore, the effects on economic and social 

performance of intensive and improved extensive farmers are also presented separately in 

this chapter. 

4.4.1. Intensive farming 

All farmers in Soc Trang province practised intensive farming of P. monodon and L. vannamei 

of which L. vannamei  was the predominant penaeid farmed compared to P. monodon (119 

and 61 production ponds respectively). Similarly, intensive farmers Ca Mau preferred to farm 

L. vannamei than P. monodon (139 ponds and 17 ponds respectively). In the intensive farming 

system in both provinces, farmers in Ca Mau had higher stocking density than farmers in Soc 

Trang (76 and 35 PL.m2 respectively).  
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4.4.1.1. Structure of total costs 

The input costs of small-scale prawn farming for a single crop are summarised in Table 4.3. 

The fixed cost included the depreciation costs for pond construction and equipment use. Pond 

construction cost included cost for pond digging and pond drainage system. The depreciation 

period of pond construction varied from 3 – 10 years (average 8.24 ± 0.30 years). The 

equipment cost included purchasing aeration, pumping costs, lining ponds (if applicable), 

fence systems and other materials for long-term use in farms. The depreciation period of 

equipment ranged from 4 – 10 years (average 5.53 ± 0.18 years). Cost of land ownership was 

not included in this study because prawn farms were transformed from rice fields and 

mangrove areas; therefore, it was not possible to estimate the actual land values of the farms. 

Additionally, many farmers inherited the farms from previous generations, and purchase 

prices were not applicable. 
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Table 4.3: Summary of operational costs of intensive prawn farmers in each crop in the Mekong Delta of Vietnam. Values (USD.ha -1.crop-1) were 
presented as mean±SE. 

Operational costs ASC-ST NonASC-ST ASC-CM NonASC-CM 

Fixed cost 
Land construction cost 115.53 ± 9.03 161.81 ± 12.30 294.12 ± 34.55 385.07 ± 21.24 

Equipment use cost 592.83 ± 86.26 333.10 ± 19.83 553.87 ± 58.98 373.99 ± 42.93 
Variable cost     

Pond preparation cost 574.55 ± 20.00 587.83 ± 59.94 569.67 ± 32.29 523.94 ± 11.69 
Seed cost 1,595.25 ± 236.02 1,279.32 ± 75.65 2,530.70 ± 239.57 2,894.27 ± 213.92 

Feed cost 5,796.19 ± 480.25 4,420.68 ± 457.94 9,799.26 ± 1,229.09 8,023.84 ± 968.55 
Chemicals cost* 530.58 ± 56.10 473.65 ± 39.54 914.52 ± 105.78 1,266.95 ± 128.14 

Probiotics cost 524.74 ± 52.90 546.31 ± 59.03 656.43 ± 67.17 1,071.77 ± 121.94 
Energy cost** 798.26 ± 92.31 529.71 ± 53.76 1,107.03 ± 115.71 1,278.81 ± 164.78 

Maintenance cost*** 471.79 ± 44.91 288.47 ± 25.96 698.42 ± 52.67 753.04 ± 75.47 
ASC cost**** 682.94 - 682.94 - 

* Included chemicals used for grow-out application in ponds and feed additives. 
** Included electricity and fuel. 
*** Included pond and equipment maintenance. 
**** Calculated based on data provided by WWF-Vietnam. This is paid by WWF-Vietnam donor program 
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It was assumed that production inputs and outputs did not change for the second crop and 

farmers produced a maximum of two crops a year (as per national policies for the study areas). 

The operational costs of prawn farming are calculated as in Table 4.4. On an annual basis, the 

fixed cost did not change because fixed costs accounted for the depreciation, which was 

calculated on an annual basis and was not affected by the number of farming crops and yield 

per year. 
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Table 4.4: Estimations of annual operational costs for intensive small-scale prawn farming in the Mekong Delta of Vietnam. Values (USD.ha-1.yr-

1) were presented as mean±SE. 

Operational cost ASC-ST NonASC-ST ASC-CM NonASC-CM 

 Fixed cost     
 Land construction cost 115.53 ± 9.03 161.81 ± 13.30 294.12 ± 34.55 385.07 ± 21.24 

 Equipment use cost 845.23 ± 129.46 508.77 ± 21.65 1,075.28 ± 138.64 622.51 ± 54.99 
Variable cost     

Seed 3,190.50 ± 427.03 2,558.64 ± 151.29 5,061.40 ± 479.13 5,788.54 ± 427.84 
Pond preparation 1,149.10 ± 40.00 1,175.65 ± 119.89 1,139.34 ± 64.58 1,047.88 ± 23.39 

Feed 11,592.39 ± 960.50 8,805.37 ± 915.89 19,598.52 ± 2,458.18 16,047.68 ± 1,937.11 
Chemical* 1,061.16 ± 112.20 947.29 ± 79.08 1,829.05 ± 211.55 2,440.06 ± 259.85 

Probiotics 1,049.47 ± 105.80 1,092.62 ± 118.07 1,312.87 ± 134.35 2,143.54 ± 243.88 
Energy** 1,596.52 ± 184.61 1,059.43 ± 107.52 2,214.06 ± 231.42 2,557.62 ± 329.55 

Maintenance*** 943.58 ± 89.83 576.94 ± 51.93 1,396.84 ± 105.35 1,506.08 ± 150.95 
ASC cost**** 1,365.87 0 1,365.87 0 

* Included chemicals used for grow-out application in ponds and feed additives. 
** Included electricity and fuel. 
*** Included pond and equipment maintenances. 
**** Calculated based on data provided by WWF-Vietnam. This was paid by WWF-Vietnam at the time of the 

study. 
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The variable cost comprised costs for pond preparation, seed, feed, chemicals, probiotics, 

energy, maintenance, and ASC adoption cost (for ASC farmers). Labour cost was not included 

in the results because all farmers used unpaid family labour. In the process of conducting  

interviews with farmers, it was found that: (1) farmers could not determine how much time 

they spent during a crop cycle; (2) sometimes, husbands did the farm work, sometimes wives 

did, and even children did the work; (3) many farmers have their main work as civil workers 

and will work on farms only in break time during a day and all days in weekends. Consequently, 

it is difficult to determine how much time/days farmers spend on their prawn farming. 

Therefore, labor cost in this study was not considered as an operating cost but profit was 

treated as income of farmers. Within the total variable cost, feed cost accounted for the 

majority (52 – 56%), followed by seed cost (16 – 17%) and energy cost (approx. 7%) (Figure 

4.2 and Figure 4.3). Cost of ASC certification was approximately 5% of total variable cost but 

this cost was not accounted for in the final variable cost calculated in the study because this 

cost was paid by other organisations, such as WWF-Vietnam and seafood processors. The ASC 

cost was extracted from the data provided by WWF-Vietnam and calculated on a per hectare 

basis per year. According to WWF-Vietnam, this cost included cost for gap analysis, cost for 

conducting studies, training, and also audit costs. At the time of the study, no cooperatives 

achieved ASC certification and costs for ASC adoption was inferred from WWF-Vietnam data. 

According to personal communication with WWF-VN staff, this cost was based on CAB for 

auditing intensive farms and improved extensive farms. In theory, auditing cost should be 

varied depending on scale, number of farmers…. However, at the time of the study, only one 

quotation for intensive and one quotation for improved extensive was obtained, therefore, 

the range of costs was not determined. 
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Figure 4.1: Percentage of variable costs in intensive small-scale prawn farming without ASC 
certification adoption. 

 

 

 

Figure 4.2: Percentage of variable costs in intensive small-scale prawn farming with ASC 
certification cost as a cost to farmers included. 

Seed 16.5%

Pond preparation 4.5%

Feed 55.5%

Chemical 6.2%

Probiotics 5.5%

Energy 7.4%

Maintenance 4.4%

Seed 15.6%

Pond preparation 4.2%

Feed 52.7%

Chemical 5.9%

Probiotics 5.3%

Energy 7.0%

Maintenance 4.2% ASC
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PERMANOVA analysis to evaluate effects of regional and certification factors on fixed costs 

and variable costs of intensive small-scale prawn farming showed no interaction between 

regional and certification factors on the costs (PERMDISP, F(df = 3, 226) = 2.35, p = 0.094; 

PERMANOVA, Pseudo F (df = 1, 226) = 1.55, p = 0.17). Similarly, costs were not significantly 

different between ASC farmers and non-ASC farmers (Pseudo F = 1.32, df = 1, 226, p = 0.079). 

In contrast, costs were significantly different in different regions (Pseudo F = 27.65, df = 1, 

226, p < 0.001). The detailed effects of the regional factor on the costs of intensive farming 

are summarized in Table 4.5. There were no significant differences in investment on pond 

preparation before stocking and annual equipment use. However, farmers in Ca Mau invested 

approximately 150% more on annual land use, 100% more on chemical cost, 80% more on 

seed cost, 60% more on probiotics, energy, and equipment maintenance costs.  
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Table 4.5: Effects of regional factor on the costs of small-scale intensive prawn farming. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Cost Soc Trang Ca Mau Mann-Whitney U p 

Land depreciation 141.16 ± 8.35 356.72 ± 18.33 1,364.0 <0.001 

Equipment depreciation 721.68 ± 83.34 781.00 ± 64.39 5,328.0 0.237 
Seed 3,057.93 ± 305.27 5,593.04 ± 326.00 2,572.5 <0.001 

Pond preparation 1,233.97 ± 63.12 1,079.29 ± 27.42 5,193.5 0.133 
Feed 11,457.36 ± 725.01 17,458.51 ± 1,535.52 4,349.5 <0.001 

Chemical 1,086.89 ± 79.19 2,258.97 ± 187.96 2,975.0 <0.001 
Probiotics 1,164.41 ± 86.77 1,879.70 ± 173.02 4,208.5 <0.001 

Energy 1,480.65 ± 126.95 2,464.26 ± 232.30 3,435.0 <0.001 
Maintenance 882.40 ± 59.77 1,483.75 ± 105.65 2,974.0 <0.001 
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4.4.1.2. Economic performance 

Scenario 1: Costs for ASC adoption were paid by the WWF-Vietnam’s donor program and 

the farmers had not obtained ASC certificate yet. 

This scenario represented the actual status of farmers at the time of study when intensive 

system farmers were implementing ASC requirements, but did not need to pay for ASC 

certification costs (Table 4.5).  

Results from PERMDISP showed no significant difference in multivariate dispersions (F = 0.75, 

df = 3, 226, p = 0.68). This indicated that significant differences observed in this study were 

not affected by unequal variances between the groups. There was interaction between region 

and certification (Pseudo F = 0.056, df = 1, 226, p = 0.52) (Table 4.6). No effect of certification 

(Pseudo F = 2.09, df = 1, 226, p = 0.12) on the costs and income of small-scale prawn farmers 

was observed. However, the costs and incomes of small-scale intensive prawn farmers were 

different between regions (Pseudo F = 12.57, df = 1, 226, p < 0.001). 
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Table 4.6: Estimations of future economic returns of intensive prawn farming after ASC certification has been adopted but farmers were not yet 
ASC certified. ASC adoption cost was paid by WWF-Vietnam’s donor program and was therefore excluded. Value (USD.ha-1.yr-1) were presented 

as mean±SE. 

Variable ASC-ST NonASC-ST ASC-CM NonASC-CM 

TFC 960.76 ± 127.95 670.58 ± 31.60 1,369.40 ± 150.90 1,007.58 ± 60.68 

TVC 20,582.71 ± 1,552.97 16,215.94 ± 1,239.75 32,552.07 ± 2,930.90 31,531.39 ± 2,657.48 
TC 21,543.47 ± 815.44 16,886.52 ± 624.61 33,921.47 ± 1,465.06 32,538. 97 ± 1,355.27 

ASP (USD.kg-1) 4.35 ± 0.22 4.24 ± 0.23 4.32 ± 0.34 4.70 ± 0.28 
GI 31,542.83 ± 2,933.30 23,684.28 ± 2,894.06 53,690.39 ± 7,690.39 45,769.17 ± 6,711.30 
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The gross income of farmers in Ca Mau was 80% higher than those in Soc Trang (p = 0.01) 

(Table 4.6). Similarly, total fixed cost and variable cost of farmers in Ca Mau were respectively 

46% (p < 0.001) and 74% (p < 0.001) higher than farmers in Soc Trang. However, the actual 

sale price of prawn in Soc Trang was similar to sale prices in Ca Mau (p = 0.51) (Table 4.7). 

Table 4.7: Effects of regional factor on economic performance of intensive prawn farming 
after ASC certification has been adopted but farmers were not yet ASC certified. ASC adoption 
cost was paid by WWF-Vietnam’s donor program and was therefore excluded. Value (USD.ha-

1.yr-1) were presented as mean±SE. 

Region Soc Trang Ca Mau Mann-Whitney U p 

TFC 859.33 ± 84.68 1,143.22 ± 71.35 3,107 <0.001 
TVC 21,022.63 ± 1,099.08 33,282.10 ± 2,044.41 3,181 <0.001 

Price (USD.kg-1) 4.30 ± 0.17 4.56 ± 0.22 5,577 0.51 
GI 32,948.80 ± 2,229.41 51,621.64 ± 5,249.15 4,627 0.01 

 

Scenario 2: ASC certification cost was paid by the WWF-Vietnam’s donor program and 

farmers obtained ASC certification and associated price premium. 

Estimations of the cost and profit of intensive farmers when they achieved ASC certification 

with a price premium for the certified product are summarised in Table 4.8. In this scenario, 

As per farming contract agreements signed by ASC farmers and seafood processors, ASC 

farmers in Soc Trang would obtain a 10% price premium for ASC-certified products while 

those in Ca Mau would achieve a fixed price premium  for ASC-certified product regardless 

the farm gate price. To determine how much 10% of the price premium was, farmers and 

seafood processers in Soc Trang would discuss and agree the farm gate prices then a 10% 

price premium would be determined based on that farm gate price. In this case, the farm gate 

price is the sale price determined in scenario 1 and the sale prices for ASC prawn in the 

scenario 2 and 3 were the sale price in scenario 1 plus price premiums (refer to formula in 

Section 4.3.5). On the other hand, farmers in Ca Mau and seafood processors have agreed to 
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set a fixed price premium (approx. 0.44 USD.kg-1) for ASC prawn regardless the farm gate 

price.Similar to scenario 1, results from PERMDISP showed that significant differences 

observed in this study were not affected by unequal variances between the groups (F = 0.087, 

df = 3, 226, p = 0.57). There was no significant interaction between regional and certification 

factor on the economic performance of small-scale prawn farmers in the study areas (Pseudo 

F = 0.59, df = 1, 226, p = 0.51). However, the regional factor did contribute to differentiation 

in economic performance (Pseudo F (df = 1, 226) = 13.13, p < 0.001). Similarly, differentiation 

in economic performance was affected by the certification factor (Pseudo F = (df = 1, 228) = 

4.66, p = 0.02). 
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Table 4.8: Estimations of economic performance of small-scale intensive prawn farming after farmers obtained ASC certification, based on 
economic conditions at the time of the study. ASC adoption cost was paid by WWF-Vietnam’s donor program and was therefore excluded from 

the costs. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Variable ASC-ST NonASC-ST ASC-CM NonASC-CM 

TFC 960.76 ± 127.95 670.58 ± 31.60 1,369.40 ± 150.90 1,007.58 ± 60.68 

TVC 20,582.71 ± 1,552.97 16,215.94 ± 1,239.75 32,552.07 ± 2,930.90 31,531.39 ± 2,657.48 
TC 21,543.47 ± 815.44 16,886.52 ± 624.61 33,921.47 ± 1,465.06 32,538. 97 ± 1,355.27 

ASP (USD.kg-1) 5.22 ± 0.26 4.24 ± 0.22 4.77 ± 0.34 4.70 ± 0.28 
GI 37,599.36 ± 3,566.49 23,684.06 ± 2,894.06 61,318.83 ± 9,321.80 46,491.02 ± 6,844.69 
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Farmers in Soc Trang invested 33% more on TFC and 58% more on TVC than farmers in Soc 

Trang (p < 0.05). Although the sale price was similar across region (p = 0.799), gross income 

of farmers in Ca Mau was approximately 48% higher (p < 0.001) than those in Soc Trang (Table 

4.9).  

Table 4.9: Effects of regional factor on economic performance of small-scale intensive prawn 
farming after farmers obtained ASC certification, based on economic conditions at the time 
of the study. ASC adoption cost was paid by WWF-Vietnam’s donor program and was 
therefore excluded from the costs. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Region Soc Trang Ca Mau Mann-Whitney U p 

TFC 859.33 ± 84.68 1,143.22 ± 71.35 3,170.5 <0.001 
TVC 21,022.63 ± 1,099.08 33,282.10 ± 2,044.41 3,181.0 <0.001 

ASP (USD.kg-1) 4.78 ± 0.19 4.72 ± 0.22 5,769.5 0.799 
GI 36,867.73 ± 2,533.96 54,395.62 ± 5,625.11 4,781.0 <0.001 

 

The significant effects of the certification factor on costs and revenue of prawn farming are 

summarized in Table 4.10. There was an insignificant difference in TFC (p = 0.786) and TVC (p 

= 0.136) between ASC and non-ASC farmers. However, ASC farmers would obtained 15% 

higher sale price (p = 0.003) and eventually achieve 31% higher income than non-ASC farmers 

(p = 0.006). 

Table 4.10: Effects of certification factor on economic performance of small-scale intensive 
prawn farming after farmers obtained ASC certification, based on economic conditions at the 

time of the study. ASC adoption cost was paid by WWF-Vietnam’s donor program and was 
therefore excluded from the costs. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Certification ASC NonASC Mann-Whitney U p 

TFC 1,107.39 ± 119.17 812.28 ± 37.34 6,459.5 0.768 
TVC 25,815.07 ± 1,467.76 24,514.96 ± 1,554.85 5,856.0 0.136 

ASP (USD.kg-1) 5.12 ± 0.23 4.43 ± 0.19 5,128.0 0.003 
GI 48,802.62 ± 3,636.41 37,203.06 ± 3,594.90 5,216.0 0.006 
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Scenario 3: Farmers paid ASC certification costs and obtained ASC certified with price 

premium. 

This scenario estimated the cost and profit of farmers if they had to pay the ASC certification 

cost and obtained a price premium for ASC certified prawn (Table 4.11). In this scenario, costs 

that farmers must pay for implementing and obtaining ASC certification were considered as 

variable costs; therefore, TFC did not change but TVC has been increased, affecting TVC and 

TC.  Similar to scenario 2, ASC farmers in Soc Trang province would obtain approximately 0.74 

USD.kg-1 of prawn (10% price premium) and ASC farmers in Ca Mau would receive 0.44 USD 

higher for one kg of ASC certified prawn compared to non-ASC prawn. 

There was no significant interaction between the regional and certification factor on the 

economic performance of small-scale prawn farmers in the study areas (PERMDISP, F (3, 226) 

= 0.6; PERMANOVA, Pseudo F (1, 226) = 0.65, p = 0.48). However, significant effects of the 

regional (Pseudo F (1, 226) = 12.99, p < 0.001) and certification factor (Pseudo F (1, 226) = 

5.19, p = 0.01) on the costs and revenue of small-scale intensive prawn farming were observed. 
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Table 4.11: Estimations of economic performance of small-scale intensive prawn farming after farmers achieved ASC certification and had to pay 
ASC certification cost, based on economic conditions at the time of the study. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Variable ASC-ST NonASC-ST ASC-CM NonASC-CM 

TFC 960.76 ± 127.95 670.58 ± 31.60 1,369.40 ± 150.90 1,007.58 ± 60.68 
TVC 21,948.58 ± 1,575.32 16,215.94 ± 1,239.75 33,917.94 ± 2,930.30 31,531.39 ± 2,657.48 

TC 22,909.87 ± 1,678.71 16,886.52 ± 624.61 35,287.34 ± 2,960.05 32,538. 97 ± 1,355.27 
ASP (USD.kg-1) 5.22 ± 0.26 4.24 ± 0.22 4.77 ± 0.34 4.70 ± 0.28 

GI 37,599.36 ± 3,566.49 23,684.06 ± 2,894.06 61,318.83 ± 9,321.80 46,491.02 ± 6,844.69 
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Similar to scenario 2, sale price was similar across regions (p = 0.799); however, farmers in Ca 

Mau invested 33% higher on TFC (p < 0.001) and 55% higher on TVC (p < 0.001) and achieved 

48% higher on gross income than farmers in Ca Mau (p = 0.02) (Table 4.12). 

Table 4.12: Effects of regional factor on economic performance of small-scale intensive prawn 
farming after farmers achieved ASC certification and had to pay ASC certification cost Value 
(USD.ha-1.yr-1) were presented as mean±SE. 

Region Soc Trang Ca Mau Mann-Whitney U p 

TFC 859.33 ± 84.68 1,143.22 ± 71.35 3,107 <0.001 
TVC 21,772.52 ± 1,111.56 33,778.78 ± 2,043.47 3,245 <0.001 

ASP (USD.kg-1) 4.78 ± 0.19 4.72 ± 0.22 5,769 0.799 
GI 36,867.73 ± 2,533.96 54,395.62 ± 2,625.11 4,781 0.020 

 

When farmers paid for certification costs, TVC of ASC farmers increased significantly, 10% 

higher than TVC of non-ASC farmers (p = 0.022) but TFC did not vary amongst farmers (p = 

0.768) in relation to ASC adoption (Table 4.12). ASC farmers obtained 15% higher price (p = 

0.003) and 31% higher gross income (p = 0.006) than non-ASC farmers (Table 4.13). 

Table 4.13: Effects of certification factor on economic performance of small-scale intensive 
prawn farming after farmers achieved ASC certification and had to pay ASC certification cost. 
Value (USD.ha-1.yr-1) were presented as mean±SE. 

Certification ASC NonASC Mann-Whitney U p 

TFC 1,107.39 ± 119.17 812.28 ± 37.34 6,459 0.768 
TVC 27,180.94 ± 1,467.76 24,514.96 ± 1,554.85 5,499 0.022 

ASP (USD.kg-1) 5.12 ± 0.23 4.43 ± 0.19 5,128 0.003 
GI 48,802.62 ± 3,636.41 37,203.06 ± 3,594.90 5,216 0.006 
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4.4.1.3. Social performance 

Analysis of primary data collected using interviews of farmers determined that approximately 

73% of intensive ASC farmers in Soc Trang and 71% of intensive ASC farmers in Ca Mau 

participated in the participatory Social Impact Assessment (pSIA) study conducted in the 2015, 

which is a requirement of the ASC certification process, while none of the non-ASC farmers 

interviewed participated in the study. The pSIA was conducted via organized and voluntary 

interactions between ASC farmers and other stakeholders, such as local authorities, other 

resource users, neighbors, other prawn farmers, local community-based organizations (CBO), 

prawn farm workers, and DARD. These interactions were used to raise and discuss risks and 

impacts of prawn farming to surrounding communities. The risks and impacts focused on how 

prawn farming affected surrounding communities, specifically through socio-economic 

effects (i.e. influence on employment and other livelihoods), natural resource access and use 

(i.e. influence on water quality and availability of shared natural resources), human wellbeing 

(i.e. influence on health and safety of labors and recognition of Indigenous knowledge), access 

to physical infrastructure (i.e. availability of services such as transportation and electricity 

services), social and cultural effects (i.e. influence on local rights, cultural beliefs and gender 

equity), and local governance (i.e. levels of accountability and participation in decision 

making). Based on the pSIA, a conflict resolution policy was developed at the cooperative 

level that guided all ASC farmers on how to receive and resolve complaints from surrounding 

communities. 

The rate of farmer participation in training courses made available as part of the ASC 

certification scheme and donor-supported program is an indicator of contribution to farmers’ 

human capital.  Although ASC farmers in this study did not recruit labor, 83% ASC farmers in 
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Soc Trang and 85% ASC farmers in Ca Mau attended training courses about labor recruitment, 

providing employment opportunities within local communities, child labor, discrimination in 

work environment, and labor welfares such as work health and safety, wages, compensation, 

and living conditions for workers.  

Compliance of farmers with the recommendations for stocking density and stocking calendar 

is an important contributor to reducing social conflict with other resource users. Based on 

analysis of the interview data, the regional factor did not significantly contribute to the level 

of compliance of farmers with recommendations for stocking density and stocking calendar. 

However, the level of compliance was strongly associated with the certification factor (Table 

4.14). Approximately 85% ASC farmers and 20% non-ASC farmers followed the stocking 

density recommendation while these ratios of ASC and non-ASC farmers for complying with 

stocking calendar recommendation were 87% and 26% respectively. 

Table 4.14: Percentage of intensive farmers who reported compliance with stocking density 
recommendation and stocking calendar. 

Farmer Stocking density (%) Stocking calendar (%) 

ASC-ST 87.9% 87.9% 
NonASC-ST 12.5% 28.1% 

ASC-CM 81.0% 85.7% 
NonASC-CM 30.4% 21.7% 

 

Within the farmers who complied with the stocking density recommendation, the majority of 

farmers (55%) followed the recommendation of the Department of Agriculture and Rural 

Development (DARDs), 42% followed that of the ASC cooperatives, 2% that of seed suppliers 

and 2% that of feed suppliers. Approximately 79% of farmers followed the stocking calendar 

as recommended by DARDs while 21% followed the recommendation of ASC cooperatives. 
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Analysis of interview data to determine the effects of certification on gender equality and 

participation in prawn farming determined that the percentage of farmers who stated that 

women were and could be involved in intensive prawn farming activities was similar across 

region and certification status (Table 4.15). The majority of farmers reported that women 

were able to be involved in prawn farming activities. Women could be involved mostly in less 

demanding jobs such as mixing the feeds with additives, feeding, checking feed tray and 

aeration operation while men were mainly responsible for heavy and hazardous jobs such as 

applying probiotics, lime, and chemicals. Amongst the 9% of ASC farmers in Soc Trang who 

said women were not involved in prawn farming, 6% of farmers said they did not need women 

in prawn farming activity and 3% of farmers said women were not suitable for this activity.  

Approximately 3% of non-ASC farmers in Soc Trang reported that women were not suitable 

for prawn farming and 6% of non-ASC farmers in Soc Trang did not allow women to be 

involved in prawn farming. In Ca Mau, 5% of ASC farmers said women could go to prawn farms 

but they were not allowed to be involved in farming activities, 9% of non-ASC farmers in Ca 

Mau said that the role of women in prawn farming was not necessary, while 9% did now allow 

women at the farms due to their belief based on local superstition that the presence of 

women on farms would bring bad luck and may cause a mass production losses to the farms. 

Table 4.15: Percentage of intensive farmers who reported that women could be involved in 
prawn farming activities by region and certification status in the studied areas. 

Farmer Women in farming 

ASC-ST 90.9% 

NonASC-ST 81.3% 
ASC-CM 95.2% 
NonASC-CM 82.6% 
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Low number of farmers reported that they faced conflicts with local communities about water 

usage and no certification effects appeared to explain the level of reported conflict over water 

usage. However, regional factors strongly affected the level of reported conflicts over water 

usage. Approximate 6% of ASC and 9% of non-ASC farmers in Soc Trang had complaints about 

water resource conditions due to discharging waste water and sludge to river (80% of these 

respondents) and discarding disease-contaminated water in to the river by other prawn 

farmers (20% of these respondents). In Ca Mau, 33% of ASC farmers and 39% of non-ASC 

farmers complained about water resource conditions due to discharging of waste water in to 

the river by other farmers (both intensive and improved extensive farmers). In response to 

the conflicts, 40% of farmers in Soc Trang stopped intake water to their ponds and 60% of 

farmers reported the situation to local authorities for consideration while 100% of farmers in 

Ca Mau stopped intake water to their ponds. 

Treatment and discarding of effluent by farmers is another farming practice that can cause 

conflict between resource users. Ways of handling effluent, which is reused or discarded after 

every farming crop, are summarized in Table 4.16.  Conflicts were likely to be generated in 

cases where farmers partly discarded effluent or who said that they reused effluent when it 

was good and discarded effluent when it was bad quality.  Effluent was considered as reused 

when farmers kept all farmed-water within their farms. The certification factor did not 

strongly affect how effluent was treated after each farming cycle. Farmers in the study areas 

mainly discarded effluent after each farming cycle. However, the proportion of farmers in Soc 

Trang who reused farmed-water was greater than that in Ca Mau (19% and 2% respectively). 
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Table 4.16: Effluent handling after each farming crop in intensive prawn farming. Value was 
expressed as proportion of total response. 

Effluent Reuse Discard 

ASC-ST 33.3% 66.7% 

NonASC-ST 3.1% 96.9% 
ASC-CM 9.5% 90.5% 
NonASC-CM 0% 100.0% 

 

The type of effluent treatment to remove wastes applied by farmers has also been identified 

as having different levels of social impacts on neighboring resource users.  The type of 

treatment method farmers reported that they applied before discarding effluent back to 

waterways was strongly associated with the regional and certification factor (Table 4.17). The 

majority of ASC farmers in Soc Trang (73% of total responses) retained the effluent and 

stocked tilapia to remove wastes or disinfected effluent (23% of total responses) before 

discarding back to waterways. Similarly, many farmers in Ca Mau reported that they captured 

wastes by retaining effluent in settling areas (39% of total responses) or in improved extensive 

prawn ponds (28% of total responses). In contrast, the majority of non-ASC farmers in Soc 

Trang (47% of total responses) and in Ca Mau (50% of total responses) discarded effluent 

directly to river without any waste removal measures. Waste removal measures such as 

directing effluent to improved extensive prawn pond (32% of non-ASC farmers in Ca Mau) 

and retaining effluent to the next farming crop (23% of total non-ASC farmers in Soc Trang) 

were also preferable. Non-ASC farmers in Soc Trang (23% of total responses) applied 

pesticides, which was prohibited for prawn farming in Vietnam, for killing crustacean in 

effluent before discarding it back to waterways.   
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Table 4.17: Effluent treatment measures applied in intensive farming prior to discarding back 
to waterways. Value was expressed as proportion of total response. 

Treatment methods 
Proportion of response 

ASC-ST Non-ASC-ST ASC-CM Non-ASC-CM 

Disinfectant 22.7% 3.3% 11.1% 13.6% 
Stocking fish 72.7% - 5.6% - 
Retaining effluent until next crop 72.7% 23.3% 5.6% - 

Directly discard to river 4.5% 46.7% 16.7% 50.0% 
Use pesticide - 23.3% - - 
Killing predator - 3.3% - - 

Pump to extensive pond - - 27.8% 31.8% 
Settling sludge before discharge - - 38.9% 4.5% 

 

Ways of effluent handling when a disease or unusual mortality occurred in the prawn farms 

were strongly associated with the certification and regional factor (Table 4.18). About 42% of 

ASC and 25% of non-ASC farmers in Soc Trang reused effluent regardless of disease or unusual 

mortality occurrence in the farms while these ratios for ASC and non-ASC farmers in Ca Mau 

were 10% and 0% respectively. The majority of farmers discarded effluent with or without 

waste removal and disease control measures. 

Table 4.18: Effluent handling in the case of disease or unusual mortality occurrence in 
intensive prawn farming. Value was expressed as proportion of total response. 

Effluent Reuse Discharge 

ASC-ST 42.4% 57.6% 

NonASC-ST 25.0% 75.0% 
ASC-CM 9.5% 90.5% 
NonASC-CM 0.0% 100.0% 

 

The regional and certification factor both significantly accounted for the type of treatment 

measures for effluent applied prior to it being discarded to waterways. Different effluent 

treatment measures applied by ASC and non-ASC farmers in both Soc Trang and Ca Mau 

province are summarised in Table 4.19. When there was a disease or an unusual mortality, 

the majority of ASC farmers in Soc Trang disinfected effluent (53% of total response) or 
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retained effluent with stocked tilapia (37% of total response) while non-ASC farmers in Soc 

Trang mainly applied pesticide (39% of total response) or discarded effluent without any 

treatment (by 30% of total response). A lower proportion of non-ASC farmers also retained 

effluent with stocked tilapia. In Ca Mau, all ASC farmers and 55% of non-ASC farmers 

disinfected effluent before discarding it back to waterways.  Many non-ASC farmers also 

directly discarded effluent to waterways without any treatment (27% of total responses) or 

directed effluent to improved extensive prawn ponds (18% of total responses).  

Table 4.19: Treatment methods for effluent before being discarded used in small-scale 
intensive prawn farming. Value was expressed as proportion of total response. 

Treatment methods before 
discarding 

Proportion of response 

ASC-ST NonASC-ST ASC-CM NonASC-CM 

Stock tilapia and retain until next crop 36.8% 17.4% - - 
Disinfecting 52.6% 8.7% 100% 54.5% 

Applying probiotics 5.3% - - - 

Discarding without any treatment 5.3% 30.4% - 27.3% 
Applying pesticide - 39.1% - - 
Killing fish predator - 4.3% - - 

Discharge to extensive prawn ponds - - - 18.2% 

 

Advising potentially impacted neighbouring resource users of diseases or unusual mortality 

events is further farming practice identified as reducing the social impact of prawn farming 

on surrounding communities and users. This practice of informing locally when there were 

diseases or unusual mortality events was strongly associated with the certification factor. 100% 

of ASC farmers and 44% of non-ASC farmers in Soc Trang informed surrounding prawn farmers, 

local authorities, or farmers in the co-operatives about the issues (Table 4.20). The ratios for 

ASC and non-ASC famers in Ca Mau were 95% and 48% respectively (Table 4.20). 
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Table 4.20: Ratio of farmers who reported informing local water users and water 
management body when unusual mortality or disease outbreaks were detected on their 

farms. Value was express as proportion of total response. 

Farmers Inform local water users 

ASC-ST 100 
NonASC-ST 43.7 
ASC-CM 95.2 

NonASC-CM 47.9 

 

4.4.2. Improved extensive farming 

All farmers surveyed in Bac Lieu and Ca Mau adopted improved extensive practices by 

supplementing stocking of hatchery-reared PLs and providing inputs such as fertilisers, lime 

and probiotics. Penaeus monodon was predominantly farmed in the Bac Lieu study site. All 

ASC farmers and the majority of nonASC farmers in Bac Lieu stocked P. monodon while 1 

nonASC farmers in Bac Lieu (with two ponds) stocked L. vannamei while all improved 

extensive farmers in Ca Mau stocked only P. monodon. Although improved extensive farmers 

in Bac Lieu (both ASC and nonASC) applied lime and probiotics for pond preparation and water 

quality maintenance, few farmers in Ca Mau did. The levels of used limes and probiotics of 

improved extensive farmers was less than in intensive systems, leading to operational costs 

in this farming system being significantly less than the costs of the intensive system 

4.4.2.1. Structure of total costs 

In improved extensive farming practice, prawn were farmed year-round; therefore, 

calculations were conducted only on an annual rate. The summary of annual fixed costs and 

variable cost incurred during farming of improved extensive prawn farming in the study areas 

is presented in Table 4.21. Depending on condition of land used for farming, re-construction 

of land might occur every 2 – 3 years. As a result, construction cost was depreciated over the 
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duration of land used for farming. Similarly, annual equipment cost depreciation was 

calculated based on 3 – 5 year durability of equipment. 
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Table 4.21: Summary of annual operational costs of improved extensive prawn farmers in the Mekong Delta of Vietnam. Values (USD.ha-1.yr-1) 
were presented as mean±SE. 

Operational cost ASC-BL NonASC-BL ASC-CM NonASC-CM 

Fixed cost     

Land construction cost depreciation 19.63 ± 2.03 22.86 ± 3.40 39.97 ± 5.95 42.35 ± 5.00 

Equip cost depreciation 60.81 ± 4.08 45.71 ± 4.56 0 0 
Variable cost     

Seed 259.44 ± 21.03 280.43 ± 27.25 108.63 ± 18.13 301.98 ± 30.97 
Pond preparation 161.75 ± 16.70 188.37 ± 28.03 329.32 ± 49.03 348.97 ± 41.17 

Chemical* 97.24 ± 10.35 89.69 ± 11.31 1.00 ± 0.57 2.10 ± 1.49 
Probiotics** 100.62 ± 15.13 22.49 ± 6.23 4.89 ± 4.89 0 

Energy*** 75.85 ± 7.52 71.30 ± 4.93 0 0 
Maintenance 24.41 ± 2.71 22.16 ± 2.12 0 0 

ASC cost**** 576.34 0 576.34 0 

* Included chemicals used for grow-out application in ponds and feed additives. 
** Included electricity and fuel. 
*** Included pond and equipment maintenances. 
**** Calculated based on data provided by WWF-Vietnam. This is paid by WWF-Vietnam donor program 
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The proportion of operating costs in improved extensive prawn farming without ASC adoption 

costs was presented in Figure 4.3. Pond preparation and seed cost were the most substantial 

costs, each cost corresponding to 40% of total operating cost. Energy, chemical, and 

probiotics shared the same proportion of costs (7% on average) and maintenance accounted 

for the smallest cost share, at 2%. If farmers are required to pay for ASC certification, the 

structure of operating cost will have changed (Figure 4.4). ASC cost would become the major 

cost for farming operations, accounting for approximately 40% of the total operating cost. 

The next most substantial costs by proportion were energy cost, chemical and probiotics, 

varying from 7 – 8% of total cost. 

 

Figure 4.3: Percentage of variable costs in improved extensive small-scale prawn farming 
without ASC certification adoption. 

Energy 7.6%

Chemicals 7.3%

Probiotics 6.6%

Maintenance
2.4%

Seed 36.6%

Pond preparation 39.6%
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Figure 4.4: Percentage of variable costs in improved extensive small-scale prawn farming with 
ASC certification cost as a cost to farmers included. 

 

PERMANOVA analysis for the fixed costs and variable costs showed a significant interaction 

of regional and certification factors with regard to costs (PERMDISP, F (df = 3, 140) = 2.89, p = 

0.06; PERMANOVA, Pseudo F (df = 1, 140) = 3.43, p = 0.01). Pairwise comparisons amongst 

levels of regional and certification factors using permutation method are summarized in Table 

4.22. There was a significant effect of certification on costs for farmers in Bac Lieu (p < 0.001) 

but an insignificant effect of certification on costs for farmers in Ca Mau (p = 0.217). In 

contrast, significant effects of regional factors on cost were observed for both ASC farmers (p 

< 0.001) and non-ASC farmers (p < 0.001). 

 

 

Pond preparation 21.3%

Energy 3.0%

Chemicals 3.9%

Probiotics 3.5%

Maintenance 1.0%

Seed 19.6%

ASC cost 47.6%
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Table 4.22: Effects of regional factor on the costs of small-scale improved extensive prawn 
farming. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Groups t p Permutation 

ASC-BL vs nonASC-BL 2.7373 0.0002 

ASC-BL vs ASC-CM 8.4995 0.0001 
ASC-BL vs nonASC-CM 8.136 0.0001 
nonASC-BL vs ASC-CM 7.4149 0.0001 

nonASC-BL vs nonASC-CM 7.0473 0.0001 
ASC-CM vs nonASC-CM 1.2286 0.2169 

 

4.4.2.2. Economic performance 

Scenario 1: Costs for ASC adoption were paid by the WWF-Vietnam’s donor program and 

the improved extensive prawn farmers had not obtained ASC certificate yet. 

Similar to scenario 1 applied for intensive farming practice, this scenario reflected the actual 

situation of improved extensive farmers at the time of the study. A summary of economic 

performance of improved extensive prawn farmers is presented in Table 4.23. There was an 

insignificant interaction effect of regional and certification factors on the costs and returns of 

small-scale improved extensive prawn farming (PERMDISP, F(df = 3, 140) = 1.31, p = 0.36; 

PERMANOVA, Pseudo F (df = 1, 140) = 0.60, p = 0.47). Similarly, the regional factor did not 

affect the economic performance of farmers (Pseudo F (df = 1, 140) = 2.60, p = 0.10). However, 

certification significantly affected the economic performance of farmers (Pseudo F (df = 1, 

140) = 5.91, p = 0.011). 
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Table 4.23: Estimations of future economic returns of improved extensive prawn farming after ASC certification has been adopted but farmers 
were not yet ASC certified. ASC adoption cost was paid by WWF-Vietnam’s donor program and was therefore excluded. Value (USD.ha-1.yr-1) 

were presented as mean±SE. 

Variable ASC-BL NonASC-BL ASC-CM NonASC-CM 

TFC 80.45 ± 5.02 68.57 ± 5.56 39.97 ± 5.95 42.35 ± 5.00 

TVC 719.30 ± 37.75 674.45 ± 39.83 552.46 ± 52.18 653.05 ± 50.72 
TC 799.75 ± 39.73 743.02 ± 42.35 592.43 ± 57.81 695.40 ± 54.73 

ASP (USD.kg-1) 7.97 ± 0.23 6.52 ± 0.29 7.90 ± 0.36 7.68 ± 0.49 
GI 1,733.28 ± 126.09 1,314.41 ± 119.48 1,450.70 ± 152.59 1,192.02 ± 112.16 
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Applying the Mann-Whitney U test for the certification effect revealed no difference in TFC 

(p = 0.698) and TVC (p = 0.634) amongst farmers. However, improved extensive ASC farmers 

obtained 32% higher sale prices (p < 0.001) and 84% higher gross income (p = 0.015) compared 

to non-ASC farmers (Table 4.24). 

Table 4.24: Effects of regional factor on economic performance of improved extensive prawn 
farming after ASC certification has been adopted but farmers were not yet ASC certified. ASC 
adoption cost was paid by WWF-Vietnam’s donor program and was therefore excluded. Value 
(USD.ha-1.yr-1) were presented as mean±SE. 

Certification ASC NonASC Mann-Whitney U p 

 TFC  62.39 ± 4.48 53.82 ± 4.22 2,9443 0.698 
 TVC  644.90 ± 32.55 482.26 ± 31.35 2,471 0.634 

 ASP (USD.kg-1) 7.93 ± 0.20 7.10 ± 0.27 1,589 <0.001 
 GI  1,607.26 ± 98.23 1,267.92 ±86.20 1,980 0.015 

 

Scenario 2: ASC certification cost was paid by the WWF-Vietnam’s donor program and 

farmers obtained ASC certification and associated price premium. 

Estimations of costs and returns of small-scale improved extensive prawn farming in the study 

areas when farmers obtained ASC certification are summarised in Table 4.23. There was not 

an interaction effect of regional and certification factors on the economic performance of 

improved extensive farmers (PERMDISP, F (df = 3, 140) = 0.74, p = 0.54; PERMANOVA, Pseudo 

F (df = 1, 140) = 1.24, p = 0.27) (Table 4.23). However, effects of regional factor (Pseudo F (df 

= 1, 140) = 3.77, p = 0.034) and certification factor (Pseudo F (df = 1, 140) = 4.84, p = 0.019) 

on the economic performance of improved extensive farmers have been observed (Table 

4.25). 
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Table 4.25: Estimations of economic performance of small-scale improved extensive prawn farming after farmers obtained ASC certification, 
based on economic conditions at the time of the study. ASC adoption cost was paid by WWF-Vietnam’s donor program and was therefore 

excluded from the costs. Value (USD.ha-1.yr-1) were presented as mean±SE. 

 

Operational cost ASC-BL NonASC-BL ASC-CM NonASC-CM 

TFC 80.45 ± 5.02 68.57 ± 5.56 39.97 ± 5.95 42.35 ± 5.00 

TVC 719.30 ± 37.75 674.45 ± 39.83 552.46 ± 52.19 653.05 ± 50.72 

TC 799.75 ± 39.73 743.02 ± 42.35 592.43 ± 57.81 695.40 ± 54.73 

ASP (USD.kg-1) 8.63 ± 0.23 6.52 ± 0.29 8.12 ± 0.36 7.68 ± 0.49 

GI 1,883.61 ± 135.44 1,314.41 ± 119.48 1,491.20 ± 156.24 1,192.02 ± 112.16 
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Mann-Whitney U test outputs (Table 4.24) showed significant effects of regional factor on 

TFC (p < 0.001) and TVC (p = 0.002) but no effect on sale price (p = 0.699) and gross income 

(p = 0.105). Overall, farmers in Bac Lieu spent 81% more on TFC and 16% more on TVC than 

farmers in Soc Trang (Table 4.26). 

Table 4.26: Effects of regional factor on economic performance of small-scale improved 
extensive prawn farming after farmers obtained ASC certification, based on economic 
conditions at the time of the study. ASC adoption cost was paid by WWF-Vietnam’s donor 
program and was therefore excluded from the costs. Value (USD.ha-1.yr-1) were presented as 
mean±SE. 

Region Bac Lieu Ca Mau Mann-Whitney U p 

 TFC  74.37 ± 3.79 41.04 ± 3.94 986 <0.001 

 TVC  696.34 ± 27.43 597.73 ± 36.95 1,743 0.002 
 ASP (USD.kg-1)  7.58 ± 0.22 7.90 ± 0.30 2,424 0.699 
 GI  1,592.23 ± 94.17 1,356.57 ± 100.76 2,121 0.105 

 

TFC and TVC were similar across certification status, showing an insignificant effect of 

certification on the costs (p > 0.05). However, ASC farmers would obtain 32% higher price (p 

< 0.001) and 81% higher gross income (p = 0.003) than non-ASC farmers (Table 4.27). 

Table 4.27: Effects of certification factor on economic performance of small-scale improved 
extensive prawn farming after farmers obtained ASC certification, based on economic 
conditions at the time of the study. ASC adoption cost was paid by WWF-Vietnam’s donor 
program and was therefore excluded from the costs. Value (USD.ha-1.yr-1) were presented as 
mean±SE. 

Certification ASC NonASC Mann-Whitney U p 

 TFC  62.39 ± 4.48 53.82 ± 4.22 2,493 0.698 

 TVC  644.90 ± 32.55 482.26 ± 31.35 2,471 0.634 
 ASP (USD.kg-1) 8.38 ± 0.20 7.10 ± 0.27 1,247 <0.001 
 GI  1,708.62 ± 104.18 1,267.92 ±86.20 1,841 0.003 
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Scenario 3: Farmers paid ASC certification costs and obtained ASC certified with price 

premium. 

Estimations of measures of economic performance of farmers when they paid for ASC 

certification and obtained ASC certification for prawn are summarized in Table 4.28. Similarly 

to scenario 2, an insignificant interaction effect (PERMDISP, F (df = 3, 140) = 0.47, p = 0.68; 

PERMANOVA, Pseudo F (df = 1, 140) = 0.94, p = 0.35) but significant effects of regional factors 

(Pseudo F (df = 1, 140) = 3.42, p = 0.045) and certification factors (Pseudo F (df = 1, 140) = 

27.14, p < 0.001) were observed. 
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Table 4.28: Estimations of economic performance of small-scale improved extensive prawn farming after farmers achieved ASC certification and 
had to pay ASC certification cost, based on economic conditions at the time of the study. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Operational cost ASC-BL Non-ASC-BL ASC-CM Non-ASC-CM 

 TFC  80.45 ± 5.02 68.57 ± 5.56 39.97 ± 5.95 42.35 ± 5.00 
 TVC  1,295.64 ± 37.75 674.45 ± 39.83 1,128.80 ± 52.19 653.05 ± 50.72 

 TC  1,376.08 ± 39.73 743.02 ± 42.35 1,168.77 ± 57.81 695.40 ± 54.73 
 ASP (USD.kg-1) 8.63 ± 0.23 6.52 ± 0.29 8.12 ± 0.36 7.68 ± 0.49 

GI 1,883.61 ± 135.44 1,314.41 ± 119.48 1,491.20 ± 156.24 1,192.02 ± 112.16 
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The regional factor did not significantly affect TVC (p = 0.257), sale price (p = 0.699), and gross 

return (p = 0.105) but farmers in Bac Lieu spent 81% more on TFC (p < 0.001) compared to 

farmers in Ca Mau (Table 4.29). 

Table 4.29: Effects of regional factor on economic performance of small-scale improved 
extensive prawn farming after farmers achieved ASC certification and had to pay ASC 
certification cost Value (USD.ha-1.yr-1) were presented as mean±SE. 

Region Bac Lieu Ca Mau Mann-Whitney U p 

 TFC  74.37 ± 3.79 41.04 ± 3.94 986 <0.001 

 TVC  977.65 ± 43.68 914.71 ± 47.67 2,240 0.257 

 ASP (USD.kg-1) 7.58 ± 0.22 7.90 ± 0.30 2,424 0.699 

 GI  1,592.23 ± 94.17 1,356.57 ± 100.76 2,121 0.105 

 

Application of the Mann-Whitney U test showed significant effects of the certification factor 

on costs and returns of improved extensive prawn farmers (Table 4.30). Overall, TFC was 

similar amongst farmers (p = 0.689) but ASC farmers spent 16% more on TVC (p < 0.001) and 

obtained 40% higher price (p < 0.001) and 81% higher gross income (p = 0.003) compared to 

non-ASC farmers. 

Table 4.30: Effects of certification factor on economic performance of small-scale improved 
extensive prawn farming after farmers achieved ASC certification and had to pay ASC 

certification cost. Value (USD.ha-1.yr-1) were presented as mean±SE. 

Certification ASC NonASC Mann-Whitney U p 

 TFC  62.39 ± 4.48 53.82 ± 4.22 2,493 0.698 
 TVC  1,221.24 ± 32.35 482.26 ± 31.35 368 <0.001 
 ASP (USD.kg-1) 8.38 ± 0.20 7.10 ± 0.27 1,247 <0.001 

 GI  1,708.62 ± 104.18 1,267.92 ±86.20 1,841 0.003 
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4.4.2.3. Social performance 

The pSIA study described previously in section 4.4.1.3 was conducted to assess the negative 

and positive impacts of prawn farming on the livelihood and wellbeing of surrounding 

communities. Of the farmers interviewed, 81% of ASC farmers in Bac Lieu and 71% of ASC 

farmers in Ca Mau participated in the same pSIA study. The conflict resolution procedure 

established to guide ASC farmers in how to receive and resolve the social conflicts at the co-

operative level applied to both intensive and improved extensive farmers. 

Similar to intensive prawn farming, improved extensive prawn farmers did not recruit labor 

but used family labor available for farming activities. Approximately 85% of ASC farmers in Bac 

Lieu and 89% of ASC farmers in Ca Mau participated in training on labor awareness and fair 

practices. The benefits of this training for improved extensive farmers’ human capital and for 

reducing conflict and increasing social capital are the same as those described in section 

4.4.1.3 for intensive farmers.  

Compliance of farmers with the recommendations for uniform stocking is an important 

contributor to reducing social conflict with other resource users. For improved extensive 

farmers, levels of compliance with uniform stocking, including recommendations for stocking 

density and stocking calendar, was affected by the certification factor (Table 4.31). 

Approximately 81% of ASC improved extensive farmers compared with 8% of non-ASC 

improved extensive farmers followed best practice recommendations for stocking density 

recommended by DARDs. Similarly, 77% of ASC improved extensive farmers and 8% of non-

ASC farmers followed the stocking calendar recommended by DARDs or co-operatives. 
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Table 4.31: Percentage of improved extensive farmers who reported compliance with stocking 
density recommendation and stocking calendar. 

Farmer Stocking density Stocking calendar 

ASC-BL 87.8% 82.9% 

NonASC-BL 11.1% 9.8% 
ASC-CM 68.2% 68.2% 
NonASC-CM 5.0% 5.0% 

 

Gender equity through participation in farming activities was reported to be high by both ASC 

and non-ASC farmers involved in improved extensive prawn farming (Table 4.32). The 

percentage of farmers who reported that women could participate in farming in Bac Lieu was 

95% for ASC farms and 80% for non-ASC farms, while in Ca Mau the percentages were 100% 

and 80% respectively. 

Table 4.32: Percentage of improved extensive farmers who reported that women could be 
involved in prawn farming activities by region and certification status in the studied areas. 

Farmer Women in farming 

ASC-BL 95.1% 
NonASC-BL 80.0% 
ASC-CM 100% 

NonASC-CM 80% 

 

Amongst the improved extensive farmers who reported that women could be involved in 

farming activities, 54% farmers reported that women could be involved in all farming activities 

(Table 4.33). Additionally, women could do harvesting (38%), purchasing inputs such as seeds, 

prawn, limes and chemicals (33%) and stocking (24%). In prawn farms where farmers reported 

that women were not involved in physical farming activities, 82% of farmers reported that 

women did other activities such as doing public service jobs or running other business (82%) 

while the rest reported that there was no women working in any role on their farms (18%). 
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Whether the reasons for women not being involved were similar to those reported by 

intensive farmers. 

Table 4.33: Improved extensive farming activities in which farmers reported women could be 
involved. 

Activity Response 

Could be involved in all farming activities 53.6% 
Harvesting 38.4% 

Stocking 24.1% 
Purchase seeds, prawn, and other farming stuffs 33.0% 

 

As previously described for intensive farmers (section 4.4.1.3), treatment and discarding of 

effluent by farmers is farming practice that can cause conflict between resource users. The 

level of treatment and the methods used to treat effluent after each farming cycle applied by 

improved extensive farmers was not strongly associated with regional and certification factors. 

The majority of improved extensive farmers reported that they discharged effluent after each 

farming cycle while only 7% of ASC farmers in Bac Lieu reused effluent and 5% of ASC farmers 

in Bac Lieu would reuse effluent if the effluent quality was high (Table 4.34). 

Table 4.34: Effluent handling after each farming crop in improved extensive prawn farming. 

Value was expressed as proportion of total response. 

Farmer Reuse Discharge Reuse if water was good 

ASC-BL 7.3% 87.8% 4.9% 
NonASC-BL 0 100% 0 
ASC-CM 0 100% 0 

NonASC-CM 0 100% 0 

 

Improved extensive farming practices did not involve treatment of effluent, only retaining or 

discarding. In the case of unusual mortality or disease outbreak occurrences, the regional 

factor affected effluent handling methods. In these circumstances, 10% of ASC improved 

extensive farmers and 5% of non-ASC farmers in Bac Lieu tended to retain effluent in their 
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farms while all improved extensive farmers in Ca Mau would discharge effluent to the 

waterways (Table 4.35). 

Table 4.35: Effluent handling in the case of disease or unusual mortality occurrence in 
intensive prawn farming. Value was expressed as proportion of total response. 

Farmer Discharge Reuse 

ASC-BL 90.2% 9.8% 
NonASC-BL 95.1% 4.9% 

ASC-CM 100% 0 
NonASC-CM 100% 0 

 

Additionally, certification and regional factors strongly influenced the percentage of improved 

extensive farmers who reported that they informed neighbouring water users when unusual 

mortality or disease occurrence. Approximately 90% of ASC farmers and 24% non-ASC farmers 

in Bac Lieu informed their cooperative members and other farmers in the community when 

they detected dead prawn in their farms while these percentages in Ca Mau for ASC and non-

ASC farmers were 52% and 10% respectively (Table 4.36). 

Table 4.36: Ratio of improved extensive farmers who reported informing local water users and 
water management body when unusual mortality or disease outbreaks were detected on their 
farms. Value was express as proportion of total response. 

Farmer Inform locally 

ASC-BL 90.2% 

NonASC-BL 24.4% 
ASC-CM 52.4% 
NonASC-CM 9.5% 
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4.5. Discussion 

The study provided a characterisation of the effects on economic and social performance and 

implications for economic and social sustainability of ASC certification for small-scale prawn 

farming in the Mekong Delta of Vietnam, focusing on intensive and improved extensive 

farming systems, which are the two most common farming systems in the case study area. 

The study found that the farming system and certifications factors were the main driving 

factors influencing economic and social performance of small-scale farmers, and wider effects 

on surrounding communities. Consequently, the discussion starts with the effects of ASC 

certification in different farming systems.  

4.5.1. Intensive prawn farming 

4.5.1.1. Effects on economic sustainability of ASC certification 

Intensive prawn farming has become a major resource-user and industry in the Mekong Delta. 

Data from local DARDs showed that Soc Trang province had approximate 42,000 ha of 

intensive prawn farming, accounting for approximate 83% of the total prawn farmed areas 

while Ca Mau had only about 9,600 ha of intensive farming, accounting for only 4% of total 

prawn farm areas of this province in 2015. Intensive prawn farming yields comparatively 

higher production outputs and economic returns than other farming systems. This farming 

system is associated with high levels of inputs and requires high level of investment to meet 

operational costs. As prawn farming has become an export-oriented agribusiness; adoption of 

third party sustainability certification has become vital for large prawn producers to meet 

demands of international markets for responsible prawn products (Omoto, 2012). However, 

this responsible farming requirement is potentially a barrier for small-scale prawn producers 

if economic benefits from certification cannot cover costs incurred when adopting the 
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certification scheme, therefore limiting the possibility of certification becoming a tool to 

support transition to sustainable farming practices. This study addresses this knowledge gap 

by assessing the economic performance of intensive prawn farmers when adopting ASC 

certification.  

The cost structure analysis for intensive farming showed similar cost pattern of farmers in the 

study areas to farmers in other regions of Vietnam and Thailand (Engle et al., 2017; Hazarika 

et al., 2000). The average annual operation cost was 26,200 USD.ha -1, of which total variable 

cost accounted for the largest proportion of cost, with 95% while total fixed cost accounted 

for only 5%. Similar results were found for intensive prawn farming in the Central of Vietnam 

(Nguyen, 2012b) although Tran et al. (2002) revealed that total fixed cost of intensive prawn 

farming in Vietnam could be up to 33% of the total costs. 

For the total fixed cost calculated for intensive prawn farming, equipment depreciation was 

similar across regions and certification statuses, accounting for the majority of the cost (about 

78%). High equipment costs resulted from investments for purchasing aeration systems, 

water-pumping systems, and lining (if any). On the other hand, pond construction varied 

significantly in different geographic regions, contributing to differentiating the total fixed cost. 

Farmers in Soc Trang regions had lower cost for constructing the ponds because prawn ponds 

were transformed from rice fields where lands were already lowered for rice cultivation. In 

contrast, farmers in Ca Mau invested more money on pond construction because large 

proportion of ponds was formed from mangrove areas. Although ASC mandates off-setting 

for mangrove lost due to prawn farm expansion, this cost is only applied for farms that 

registered and achieved their farming licence from the local government under the mangrove-

prawn system and violated the policy of mangrove-to-prawn farm ratio. ASC does not have 
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specified criteria to cover mangrove-to-prawn farm transitions for the mangrove-prawn 

farming system; therefore, the ASC certification standard accepts that farmers had met ASC 

requirements when they met national policies and regulations in protecting mangrove areas. 

However, all ASC cooperatives in this study obtained farming licences for intensive and 

improved extensive farming. Therefore, the requirements for off-setting mangrove does not 

apply in this study. Instead, higher fixed cost observed for farmers in Ca Mau was related to 

the cost for construction prawn pond from the mangrove area (that were officially allowed to 

transfer into prawn farms in compliance with national policies such as Doi Moi policy). 

The total variable cost was positively associated with the levels of farming intensities. The 

average total variable cost was approximate 22,700USD.ha -1.year-1, suggesting that intensive 

prawn farming in this study was from medium to high level of intensity, using levels described 

by Engle et al. (2017). The total variable cost was differentiated in different regions due to 

varying levels of prawn farming intensity. Farmers in Ca Mau stocked more intensively than 

those in Soc Trang, resulting in higher operating costs for farming. Feed was the most 

important indicator for intensive prawn farming because it accounted for more than a half of 

total variable cost (Hanson et al., 2009), affecting the economic profitability of the prawn 

farming industry. Increasing intensity would result in increased feed cost due to an increase 

in the required amount of feed. More intensive farming was also associated with higher seed 

cost. Farmers in Ca Mau stocked prawn at twice the density compared to farmers in Soc Trang 

(see section 3.4.2 in Chapter 3); resulting in higher seed cost being observed for farmers in Ca 

Mau. High farming intensity of farms in Ca Mau was strongly associated with high costs spent 

on resources used for pond managements. This confirmed the results of other studies 

(Bhattacharya and Ninan, 2009; Boyd et al., 2016; Dasgupta). Boyd et al. (2016) revealed that 

chemicals such as limes, probiotics, disinfectants, and minerals were extensively applied to 
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improve water quality in intensive prawn ponds. Similarly, this study showed that intensive 

farmers in Ca Mau used notably higher amount of chemicals and probiotics for water 

treatment, conditioning and maintenance of farmed water quality than those in Soc Trang 

(see section 3.4.3 in Chapter 3), resulting in higher costs for pond managements. Probiotics 

played an important role in water quality maintenance during the grow-out phase. The 

extensive use of probiotics was strongly associated with intensification because more 

intensification farming inversely affected farmed water quality (Thongrak et al., 1997) and, 

therefore, required farmers to apply probiotics more frequently to reduce levels of nitrogen 

and phosphorus (Wang et al., 2005) to provide a healthy environment for prawn growth 

(Gomez-Gil et al., 2000). High intensity farms caused water quality to rapidly deteriorate; 

therefore, requiring application of limes and other chemicals to maintain pH and supplement 

calcium and other necessary elements for farmed water (Boyd et al., 2016). Thus, costs for 

maintenance of water quality and prawn health were high in Ca Mau. In addition, energy used 

for high intensity prawn farming in Ca Mau led to increased energy cost (including fuel and 

electricity) for aeration activities to provide substantial amount of oxygen for prawn growth. 

High gross returns from intensive farming operations in Ca Mau were associated with high 

intensification. While the sale price was not significantly different across regions when pooling 

ASC and nonASC price over regions, the factor that contributed to high gross returns for 

farmers in Ca Mau was productivity. As described in Table 3.3 in Chapter 3, farmers in Ca Mau 

have had significantly higher intensification levels of farming, resulting in significantly higher 

yields which in turn have increased gross returns for farmers in Ca Mau. This finding was 

similar to other economic analysis of intensive prawn farming in Vietnam and Thailand (Engle 

et al., 2017), suggesting a positive relationship between intensification of prawn farming and 

gross returns. 
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In scenario 1 ASC paid for ASC adoption cost but farmers were implementing ASC and had not 

yet achieved ASC certification. Therefore, their income was not increased as there was no 

price premium. No positive effect on income was expected. It did not mean that WWF 

programme failed to achieve a significant impact up to this point because farmers have been 

implementing ASC and they have not been audited for ASC certification yet 

At the time of this study, farmers did not have to pay the cost for adoption of ASC certification 

because the costs were covered by the WWF-Vietnam’s donor program. The program 

provided financial grants to cover all ASC adoption and compliance costs incurred by farmers. 

The grants were accessed through agreements between WWF-Vietnam and seafood 

processors, and delivered to farmers through contract farming arrangements between 

farmers and purchasing seafood processors. The contract farming arrangements also ensured 

intensive farmers could increase market access through sale contracts between ASC farmers 

and seafood processors. If the farmers had to pay for ASC adoption, this cost would not 

contribute to any significant difference in total variable cost between ASC and non-ASC 

intensive farmers because ASC cost accounted for only 5% of the total variable cost. The ASC 

cost included costs for conducting BEIA, pSIA, and other necessary training courses. ASC cost 

also included hidden costs, such as cost for responsible prawn feeds, costs for checking 

diseases for PL, and cost for farming spending more time for farm operating records, which 

were not observed in this study. Further examination is needed of all of these hidden costs 

using a cost-benefit analysis for ASC adoption. 

Costs for checking diseases in PLs led to an increase in variable costs, however it is likely to 

have had a positive effect on livelihood security by reducing the likelihoods of disease 

occurrence in intensive prawn farming. As mentioned in Section 3.5.1.2., diseases in prawn 
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farming have caused massive biomass loss and ultimately significantly reduced gross returns 

of farmers. As a result, disease occurrence has structurally effected the prawn farming 

industry and reduce its effectiveness as a means of poverty alleviation (Le and Scott, 2008b). 

Moreover, farmers have responded to disease outbreaks by applying antibiotics for treatment 

and disease prevention leading to antibiotics residues in prawn. As a result, export prawn was 

rejected by the international markets (38 countries have returned export seafood products 

(including prawn from Vietnam in 2015) and have led to significant economic loss and 

reputational vulnerability of Vietnam’s prawn export markets (Joffre et al., 2018a). 

The price premium is an additional amount seafood processor pay for each kg of ASC certified 

prawn, and comprises the main means of economic compensation for all costs incurred by 

farmers when achieving ASC certification. The study revealed that ASC intensive farmers in 

Soc Trang would obtain 20% higher price for certified products compared to non-ASC intensive 

farmers while the price premium for ASC farmers in Ca Mau was 10%. The price premium 

varied between regions depending on the sale agreements (as part of the contract farming) 

between ASC intensive farmers and the seafood processors. Omoto (2012) studied eco-

certification for prawn farmers and found that the international market (Coop Swiss) paid an 

extra 20% for certified prawn and that certified farmers should have received 15%  with 5% 

retained by the processors. This finding was similar to the study of Arnould et al. (2009) for 

coffee when small-scale farmers participating in the TransFair USA (TF) certification program. 

They found that TF small-scale coffee farmers, who were certified for product quality and 

social welfare initiatives, obtained higher sale price than non-TF farmers and the price 

premium was considered as a compensation for farmers to investment in the social initiatives. 

Similarly, banana farmers achieved price premium guaranteed for the eco-certified products 

through the fair trade certification program (Melo and Wolf, 2007). In contrast, the Forest 
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Stewardship Council (FSC) certification did not offer a price premium for forestry farmers 

(Rickenbach and Overdevest, 2006) but this certification scheme improved human capacity 

and reputation of certified enterprises (Blackman and Rivera, 2011).  

If farmers achieved ASC certification and costs were paid by the WWF-Vietnam donor program 

(scenario 2), then gross returns of ASC farmers were significantly improved compared to 

nonASC farmers. Higher income estimated for intensive ASC farmers was due to price 

premiums for ASC certified products when variable costs were not increased because farmers 

did not have to pay for ASC costs. Under this scenario, WWF-Vietnam’s donor program 

successfully achieved positive economic impacts by increasing gross returns, consequently 

contributing to improving livelihoods of small-scale intensive farmers. 

Issues of price incentives for eco-certified prawn products have been well documented by 

Baumgartner and Nguyen (2017). They found that processors promised to pay a 10% price 

premium for the certified products but in fact, they paid an extra of 1% premium only. A 

possible reason for paying lower rate for certified prawn was that the seafood processor 

needed to sell the certified prawn with a comparative price to the international markets so 

they could enhance their access to the markets. Omoto (2012) found that the majority of 

certified farmers did not get the expected payment of this premium and many farmers did not 

receive any price premium for certified products. In this study, ASC farmers have not been 

certified yet; therefore, extra payment for certified products have not been observed. 

However, it was expected that certified farmers could get the price premium as close to the 

price premium set on the contracts. 

When the sale price increased, the gross return of ASC intensive farmers increased 

significantly compared to non-ASC intensive farmers, with estimations of between 
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48,800USD.ha-1.yr-1 and 37,200USD.ha-1.yr-1 respectively. This result was consistent with the 

additional profits obtained by fish farmers when adopting best management practices 

(Dickson et al., 2016). If intensive farmers had to pay for ASC cost and achieved ASC certificate 

(scenario 3), increased gross return could compensate for ASC adoption costs. In this study 

context, farmers spent about 1,400 USD.ha-1.yr-1 but could get an extra amount of approx. 

10,000 USD.ha-1.yr-1 due to price premiums paid for ASC-certified products. This indicated that 

ASC certification could increase economic performance of small-scale intensive farmers and, 

as a consequence, improve the livelihood conditions generated by and economic sustainability 

of small-scale prawn farming in case study areas.  

4.5.1.2. Effects on social sustainability of ASC certification 

The increasing demand for aquaculture products, and subsequent increased production, has 

a long history of contributing to social conflicts. A number of certification schemes have taken 

into account these conflicts and created mandatory regulations to resolve the conflicts. Other 

prawn certification schemes have excluded the interests of local, affected communities and 

of sustainable livelihoods of farmers in the social standards developed (Vandergeest, 2007) 

and failed to use participatory or even consultative processes with the affected to do so.  

In contrast, ASC certification has been developed with the participation of multiple 

stakeholders, such as aquaculture farmers, seafood processors, NGOs, and governmental 

agencies (WWF and IDH, 2014), providing stronger emphasis on locally-relevant social 

dimensions of sustainability than some other schemes (Marschke and Wilkings, 2014). One of 

the major foci of the ASC’s social sustainability certification requirements is community-based 

social impact assessment, regulation and monitoring through the independently-managed 

pSIA study mechanism. The inclusion of community-based bodies in the process of 



Chapter 4. Economic and social performance 

 

237 
 

undertaking a pSIA contributed to identifying effective and beneficial impact mitigation 

solutions. Additionally, participation of farmers in the pSIA study increased farmers’ human 

capital in relation to engagement with local communities to further recognise and resolve 

potential impacts of prawn farming, contributing to capacity for reducing social conflict and 

associated impacts of conflict itself on farmers and affected community members. 

On the basis of the potential social impacts identified through the pSIA study, and as part of 

the ASC certification requirements, a conflict resolution procedure was developed at the 

cooperative level for ASC intensive farmers. The management board of each cooperative was 

required to include members who were responsible for receiving reports of, monitoring and 

solving social conflicts. The procedure included steps for gathering complaints from local 

communities, and then steps for developing resolutions through discussion between ASC 

farmers and the local communities. However, this study was not able to determine the extent 

to which members and representative of local communities knew of the existence of the 

procedure and the mechanisms by which local communities could raise their issues or 

complaints with the ASC cooperative. It has therefore not been possible to assess whether 

this certification requirement was effectively implemented and able to build conflict 

resolution capacity of farmer cooperatives, and thereby contribute to reducing social impacts 

on surrounding communities.  

Stocking density was not directly specified in ASC requirements. However, the DARD 

recommendation was that density be suited to farmers’ pond systems capacity and 

management. If farmers stocked at too high a density, the pond system would be overloaded, 

leading to more waste discharge and pollution and ultimately causing environmental 

degradation and potential disease outbreaks across surrounding farmers and communities. 
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Conflicts between resource users (Islam et al., 2003b; Kagoo and Rajalakshmi, 2002; Lebel et 

al., 2002), have occurred since early development stages of the prawn farming industry. The 

increasing intensification of prawn farming activities have elevated levels of conflict between 

resource users. Conflicts observed in other studies between prawn farming and agricultural 

farming, such as rice farming (Lebel et al., 2002; Rahman et al., 2008), were not observed in 

this study. Although the stocking calendar is not directly related to ASC certification 

requirements, stocking prawn in recommended times across a year, particularly in areas which 

have freshwater flush during the rainy season, contributed to reduce environmental impacts 

and social conflicts with other resource users. Additionally, recommendations for stocking 

time have helped to avoid the potential conflicts with agriculture farmers as chemical 

residuals and brackish water discarded from prawn ponds into freshwater can cause water 

quality deterioration and salinization to freshwater areas which severely effect irrigation and 

agricultural production, and as well as freshwater flora and fauna (Anh et al., 2010; Nguyen et 

al., 2013). In the Mekong Delta of Vietnam, many coastal areas, such as Soc Trang, are 

subjected to an extended period of freshwater intrusion. In these areas, DARD has 

recommended rotational prawn and rice paddy production and stocking. However, DARD has 

recommended farming stocking times for intensive prawn farmers to improve survival rate of 

prawn and avoid conflicts with rice farmers over water use for rice paddy fields. The majority 

of both ASC and non-ASC intensive farmers in the study area did not plant rice in the 

freshwater period because of its low economic performance compared to prawn farming. As 

a result, farmers left the areas empty in the freshwater period.  ASC farmers in co-operatives 

were aware of best practice stocking times recommended by DARD to avoid a conflict over 

water usage with other agriculture farming such as rice and vegetables and the majority of 

ASC farmers followed these recommendations. This was an effect of the training activities 
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provided by the ASC donor program (in conjunction with other technical and pSIA training) to 

raise awareness and increase the likelihood of implementation of responsible farming 

practices for increased productivity, reduced social conflicts between ASC farmers with other 

resource users, and decreased likelihood of economic loss due to out-of-season stocking. In 

contrast, the majority non-ASC farmers in both Soc Trang and Ca Mau province did not follow 

the recommended stocking times. Interviews with non-ASC farmers revealed that the majority 

of non-ASC farmers did not receive any such training and were not aware of the recommended 

stocking calendar. They also reported that they stocked whenever conditions (i.e. weather, 

finance, and ponds conditions) were suitable, even stocking in the freshwater period. 

Conflicts between intensive prawn farmers were more problematic in both Soc Trang and Ca 

Mau regions because other farmers discharged wastes including untreated effluent and 

sludge to waterways. In Soc Trang, some intensive farmers discharged untreated effluent and 

sludge to the waterways at the time that other farmers were intaking water for their farms. 

One of the responses of farmers when detecting discharged wastes on the waterways was to 

stop water intake in to their pond to reduce the possibility of failure for their farming. Some 

other farmers reported incidences to the local governmental authorities. However, the local 

governmental authorities faced difficulties in identifying the sources of discharged wastes 

because wastes were discarded at night-time. Additionally, it was also hard to know whether 

the discharged wastes were from normal prawn ponds or from diseased ponds. This type of 

social conflict in Ca Mau was not only amongst intensive prawn farmers but also between 

intensive prawn farmers and improved extensive prawn farmers. Moreover, many regions in 

Ca Mau province allowed intensive and improved extensive/extensive farms to operate 

adjacent to one another. Consequently, wastes discharge from improved extensive farms, 
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particularly during pond preparation, caused water quality and thereby productivity impacts 

for intensive farmers and increased levels of internal social conflict. 

The study found that untreated effluent, and even effluent from disease farms, was reported 

to be discharged from many farms, causing environmental degradation, decreasing prawn 

production, affecting livelihoods of farmers within these local communities, and increasing 

social conflicts between farmers. Discharge sludge to waterways is prohibited by DARD 

because of its potential to cause environmental issues as a pollutant and affect productivity 

of other prawn farmers. Effluent is allowed to be discharged if the effluent meets 

requirements (Circular no. 45/2010/TT-BNNPTNT) for the quality of discharged effluent 

regulated by the MARD.  However, this Circular has become a burden for small-scale prawn 

farmers because they lack equipment and technical capacity to check the effluent quality 

before discharging. The levels of social conflict between farmers generated by wastes 

discharge practices were reported to be more elevated in the case of unusual mortality or 

disease outbreak events. Farmers in the study areas had low technical capacity to accurately 

recognise diseases causing  these prawn mass mortalities, which is similar to the findings of 

the study by Li et al. (2016). Despite ASC intensive farmers receiving basic technical training in 

disease diagnoses, farmers tended to discharge the effluent in cases of disease outbreaks or 

unusual mass mortalities rather than treat the disease or the effluent. The lack of investment 

in and technical capacity for effluent treatment has meant that discharged effluent has 

become a major source of pollution, and elevated levels of  salinity, suspended solids, organic 

particulate matter, chlorophyll a, and bacteria (Barraza-Guardado et al., 2013) in surrounding 

waterways. 
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Farmers in different geographic regions (Soc Trang and Ca Mau province) and under different 

certification status (ASC and non-ASC) applied different treatment measures for effluent when 

they treated it before discharge. ASC farmers in Soc Trang and ASC and non-ASC farmers in Ca 

Mau preferred to use disinfectants (mainly chlorine-based compounds and BKC) to disinfect 

the effluent before discharging to the waterways. Chlorine-based compounds have been using 

widely in prawn aquaculture to kill bacteria and disease agents (Boyd and Tucker, 1998). 

However, the effectiveness of these disinfectants is controversial because prawn pond 

effluent contains high concentrations of organic matter, which could absorb the disinfectants 

(Tran et al., 2017a). Farmers in Soc Trang must pay for the disinfectants in treatment of 

disease-affected effluent while those in Ca Mau obtained the chlorine-based disinfectant free 

from the local authority because this was an effort of the local government in Ca Mau to stop 

the spread of the disease outbreaks. Treating disease-affected effluent with disinfectants 

increased the probability of stopping disease outbreaks that severely affected other farmers 

in surrounding communities. However, while this practice reduces the likelihood of negative 

impacts on other farms’ productivity, use of these disinfectants is associated with significant 

ecological risks is misapplied. For example, residual of chlorine-based compound discharge 

could resulting reductions of natural fish population and affect livelihoods of local surrounding 

communities dependent on fisheries resources (Boyd and McNevin, 2015b). There is an 

identified gap in the technical capacity of small-scale intensive farmers for building for storing, 

handling, and applying such treatments responsibly (specifically, calculating dosage, 

application methods, and hazard identification), which is not currently addressed in the 

training and other support measures offered through the Introductory ASC Certification 

scheme and donor-assisted support program. 
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Apart from using disinfectants, many non-ASC farmers in Soc Trang applied pesticides such as 

Decis (containing Deltamethrin) in disinfecting disease effluent before discarding to receiving 

waterways. Similarly, pesticides were found to be used after harvesting in other prawn 

farming regions of the Mekong Delta of Vietnam (Nguyen et al., 2010b), in other regions of 

Southern Vietnam (Nguyen et al., 2016) and  in other Asian countries (Graslund and Bengtsson, 

2001). The negative effects of pesticide on aquatic biodiversity have been extensively studied. 

Application of pesticides has direct toxic effects on fish (Tu et al., 2013), reduces primary food 

production by phytoplankton (Cocharda et al., 2014) and zooplankton (Mensah et al., 2014), 

and affects community composition and ecosystem functions (Halstead et al., 2014).  

The prohibition of use of pesticides in prawn farming as part of ASC certification has resulted 

in production of safer prawn products for consumers and also reduced negative effects of 

pesticide on aquatic biodiversity. This environmental effect has indirectly helped to reduce 

social impacts of prawn farming on traditional livelihoods of local communities who rely on 

natural resources from surrounding aquatic ecosystems.   

To reduce productivity impacts on nearby farmers from the discharge of disease-affected 

effluent, the majority of ASC intensive farmers and some non-ASC intensive farmers informed 

other farmers nearby about disease outbreaks on their farms. This helped other farmers 

increase biosecurity measures to prevent spread of diseases to their farms, and thereby 

reduced causes of social conflict between farmers. Many farmers also reported outbreaks to 

the local authority, particularly ASC and non-ASC farmers in Ca Mau, where they could obtain 

chlorine-based compounds to isolate and disinfect disease agents, preventing the spread of 

disease outbreak occurrences in local farming communities.  
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In the Mekong Delta, the level of involvement of women in small-scale prawn aquaculture was 

found to vary on the basis of gender-differentiated perceptions and stages of prawn farming. 

ASC certification requires that gender differentiation is minimised in all stages of prawn 

farming activities, providing fair and transparent working conditions (i.e. fair pay and social 

benefits) for women labours. Unlike other countries where women were found to participate 

in all farming activities from pond preparation to harvesting (Nuruzzaman, 2012), women in 

the current study mainly participated in easy husbandry work such as preparation of feed, 

feeding, checking feed trays, aeration operation, and financial management. Similarly, 

Satapornvanit et al. (2016) found that women could participate mainly at the input stage, 

during sales and marketing. Phillips (2016) found that 80% of women in Vietnam could be 

involved in aquaculture farming activities such as feeding, husbandry, and marketing. Women 

were prevented from being involved in technical and heavy work because farmers have had 

perceptions that some women lacked  technical training and skills in conducting intensive 

operations (Satapornvanit et al., 2016) and lacked the physical attributes to conduct heavy-

lifting tasks. Men were mainly responsible for technical farming and management activities, 

particularly in more technically complex jobs such as stocking, pond preparation, application 

of limes and chemicals and weight checks, and dealing with investment decisions and disease 

outbreaks (Kruijssen et al., 2017; Vu, 2012). In light of these prejudicial perceptions and 

entrenched gender roles, the level of participation by women in small-scale prawn farming 

has been attributed to the reliance on family labour (Paul and Vogl, 2012), including women, 

to reduce operating costs of farming and maximise the profits (Nuruzzaman, 2012).  

Prejudicial attitudes to women and division of labour on gender basis which prevented 

women’s involvement in technical and physical activities was directly observed during this 

study at a number of intensive farms, including ASC farms.  Some farmers reported that 
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women were not suitable for prawn farming because women were considered unlucky for 

farming activities and were blamed for crop failures. As a consequence, farmers and even 

women themselves have created a boundary to limit women participating in the intensive 

prawn farming systems, leading to gender inequity and differentiation in livelihood outcomes. 

This finding was similar to other studies about womens’ roles in prawn aquaculture in the 

Mekong Delta and elsewhere in Vietnam (Nguyen, 2012a; Vu, 2012).  

In this study, there was no significant difference in gender equality as measured by levels of 

participation by women in technical activities of small-scale prawn farming between ASC and 

non-ASC intensive farmers. High level of women involved in prawn farming observed in both 

ASC and nonASC farming in the current study, particularly in improved extensive farming 

related to that they are the main source of labor in the prawn farming. Additionally, women 

have been able to join prawn farming activities as results of a long processes in which women 

union, national and international gender equity programs have significantly contributed. This 

did not mean that ASC certification did not contribute indirectly to resolving gender inequity 

issues, which is one of its requirements. ASC farmers were trained on recognition importance 

of gender equity by increasing involvement of women in prawn farming.  The indirect effect 

of certification was therefore to increase awareness of farmers about women’s participation 

in prawn farming as a social sustainability requirement through participating in required. 

Gender equity is a multidimensional concept, and so further investigation is warranted to 

examine other dimensions, such as access to education, access to financial support and social 

capital, and participation in technical training. Achieving gender equity does not necessarily 

mean that men and women must share the same work and responsibility. The level of women’ 

involvement in prawn farming is influenced by a variety of factors, such as nature of jobs, 

marital status, financial aspects of the families, and training on gender equality.  
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Another intended effect of ASC certification on social sustainability is improving labour 

welfare conditions through training of ASC farmers. Ensuring labour welfare standards in 

intensive prawn farming in the Mekong Delta of Vietnam, and in other regions and countries, 

has increasingly became an area of concern (Nguyen and Chen, 2017). Labour issues such as 

freedom of workers, wages and benefits have arisen in the intensive small-scale farming 

industry in the study area, but these have not been well documented. Interviewed farmers 

reported that labourers were mainly hired through casual networks because they had 

connections with the farmers or other people recommended them to the farmers. Thus, 

providing equal job opportunities, labour welfare standards and benefits, particularly for 

members of local communities, was problematic. Small-scale farmers tended to establish 

verbal agreements with labourers rather than undertaking formal written contracts. The 

absence of formal and transparent agreements, and the heightened potential for failure of 

either party to meet verbally agreed terms, are therefore potential causes of social conflicts 

between employers and employees. Farmers also reported that many workers were restricted 

in their ability to leave the farms for biosecurity reasons, even after working hours, reducing 

freedom of movement of labourers. The extent of discrimination on the basis of gender, race 

and/or religion in prawn farm workplaces in the study area was not documented, although it 

is a recognised issue in some prawn farming regions in Asia where migrant labourers from 

Laos and Myanmar were found to have lower working conditions, substantially lower wages, 

and restricted access to social protection than local labourers in Thailand (Gillan and Pokrant, 

2009b). In the recognition of these potential labour issues in intensive small-scale prawn 

farming, the ASC certification program required farmers participate in training to increase 

their awareness of labour welfare standards for employees as an indirect intervention to 

improve social sustainability. 
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In this study, farmers reported that they currently did not hire any labourers; however, all 

farmers had historically hired labourers. And although small-scale farmers did not recruit any 

labour at the time of the study, participation in training on labour welfare was required by 

ASC certification, especially for intensive farmers who intended to expand their farming areas 

and would need to hire labour in the future. ASC certification increases capability for more 

socially responsible farming practices through provision of other social responsibility training 

activities. Anti-discriminatory and other relevant requirements in the ASC shrimp standard (i.e. 

freedom of laborers after working hours, Labourer Union, and holidays) relate exclusively to 

employed labour which is beyond the scope of the family operated small-scale farms. 

However, increased capability for gender equity has been generated through training 

activities to improve farmers’ perception of labor welfare and gender issue. Moreover, ASC 

farmers were also required to prioritise jobs to local people when they recruit paid labour. 

This was to ensure that ASC prawn farming contributed to improve social conditions and 

enhance livelihoods for people in surrounding communities. 

Providing livelihoods through employment to people in local communities is a desired benefit 

of prawn farming in developing economies, and a means of reducing social conflicts between 

prawn farmers and local communities. However, as this study found, while local labourers 

were an important source for casual workforces, labourers who did not come from local 

communities were considered preferable for regular work at prawn farms. This was similar to 

the findings by Gowing et al. (2006a) who revealed that Bangladesh prawn farmers tended to 

offer regular employment for labours outside the communities. In contrast, Boyd and Tucker 

(2012) found that prawn farmers in some Asian regions employed many local workers, 

although social conflict issues were reported to have arisen from the behaviour of local 

workers. 
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4.5.1.3. Effects on environmental sustainability of intensive farming of ASC certification 

Sources of pollution from prawn farming mainly come from waste and effluent discharge. 

Effluent and waste were discharged during farming cycles as water exchange and sludge 

removal or after finishing production cycles. Effluent from prawn farming contains nutrient 

contaminants (nitrogen and phosphorus), residuals of drugs and chemicals used during 

farming cycles, bacteria, and algae blooms (Boyd and McNevin, 2015b). These were main 

causes of eutrophication, pollution, and potential spread of diseases to natural adjacent 

waterways (Conley et al., 2009; Kawasaki et al., 2016). In the current study, there were 

improvements in environmental performance of ASC farmers because the majority of ASC 

intensive farmers retained effluent in ponds for a few days or a few weeks to settle down 

suspended organic matters in effluent before discharge to water receiving. Additionally, the 

majority of ASC farmers stocked tilapia in effluent ponds to reduce environmental impacts of 

prawn farming and increase livelihoods as it has been proven that tilapia cultured in prawn 

ponds could remove organic matters and thereby in increase production of farmed prawn 

(Fitzsimmons and Shahkar, 2016). Many ASC farmers in Ca Mau also retained effluent in their 

extensive prawn-mangrove ponds as to utilize nutrients in effluent as fertilisers for their 

extensive ponds. Mangroves have been considered as a biofilter to remove significant amount 

of nitrogen and solid waste from prawn ponds; consequently, reducing nitrogen loads from 

effluent before it was discharged (Primavera, 2004). The improvements were resulted from 

the BEIA study and training delivered for ASC farmers in raising their awareness about 

protecting the local environment. In contrast, the majority of nonASC farmers in both Soc 

Trang and Ca Mau discarded effluent directly to rivers/canals, potentially causing 

environmental degradation and disease occurrence spreads. 
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Another form of pollution was the solid waste from prawn farming comprised the  

accumulation of dead plankton, prawn faeces, uneaten feeds, and chemicals and drugs used 

during farming cycles (Anh et al., 2010; Thuy et al., 2010). All  ASC farmers and the majority of 

nonASC farmers in Soc Trang and Ca Mau (91% and 86% respectively) retained sludge in their 

farms. Sludge from prawn ponds could be used to fill up low land areas and heighten pond 

and farm’ dykes to prevent erosion and escapees. The high proportion of farmers who 

retained sludge is an indication of farmers awareness of the negative impacts of sludge on the 

environment. This can be attributed to the BEIA training (for ASC farmers) and national 

regulations (i.e. Circular 45/2010/TT-BNTPTNT and National Technical Regulation 02-

19/2014/BNNPTNT) for prawn farmers. 

As mentioned in section 4.5.1.2., following stocking calendar was not only applied by ASC 

farmers to avoid conflicts with other resource users, but this practice contributed to minimize 

environmental impacts of prawn farming on the natural ecosystem.  

This study also demonstrated farmers’ responsibility in mitigating environmental impacts by 

determining that the majority of ASC farmers did not use antibiotics and none of ASC farmers 

used pesticides in farming, compared to nonASC farmers. As described previously, antibiotics 

have been used in prawn farming in Vietnam for disease treatments and prevention while 

pesticides have been used for killing molluscs (Tran et al., 2017a) (Huynh et al., 2010; Nguyen 

et al., 2016). However, as application of those agents could lead to environmental and human 

health problems (Bermúdez-Almada and Espinosa-Plascencia, 2012). the prohibition of use of 

antibiotics and pesticides in ASC certificated farming demonstrates effects of the certification 

scheme in eliminating potential risks of antibiotics and pesticides to human and natural 

ecosystem health. Other environmental practices that ASC certification required included 
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training for farmers in identifying and protecting endangered animal species that have been 

found in farming areas to raise farmers’ awareness of responsible farming practices and the 

protection of biodiversity. 

4.5.2. Improved extensive farming 

4.5.2.1. Effects on economic sustainability of ASC certification 

Improved extensive/extensive prawn farming systems have been the dominant farming 

systems in the Mekong Delta of Vietnam (Tran et al., 2014a). This farming system is associated 

with low inputs, and therefore investment in seed, feed, chemicals, monitoring and 

management, producing low yields compared to intensive prawn farming systems. However, 

this farming system has become a vital  source of livelihood for people in coastal areas of the 

Mekong Delta because the economic returns from improved extensive prawn farming have 

been comparatively higher than those from other agri-sectors such as rice, mangrove, and salt 

(Bui and Huynh, 2008; Islam et al., 2003a). 

The cost structure analysis revealed a significant difference in the costs between ASC and non-

ASC improved extensive farmers in different regions. Regionally, improved extensive farmers 

in Bac Lieu spent significantly less investment on pond construction compared to farmers in 

Ca Mau. Prawn ponds in Bac Lieu were transformed form rice paddy fields while the ponds in 

Ca Mau were constructed from mangrove areas. This was similar to the intensive farming 

system scenario. Additionally, farmers in Bac Lieu faced costs for equipment, mostly diesel 

pumping systems, for intake water to the farms because ponds in Bac Lieu were originated 

from rice fields where pond platforms were higher than the high tide level. In contrast, the 

prawn pond platforms in Ca Mau, which were originally mangrove areas, were lower than the 
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highest tide level; therefore, water intake was conducted through submerged drainage rather 

than using water pumps. 

The cost structure analysis for total variable cost in improved extensive prawn farming showed 

that pond preparation and seed cost accounted for the majority costs of prawn farming 

expenditure, 40% and 37% respectively. Other important variable costs were probiotics, 

chemicals and energy costs. These costs varied depending on the level of intensification and 

pond monitoring and management strategies. Similar cost structure was found for improved 

extensive prawn farming in Bangladesh (Alam et al., 2007b). Ling et al. (2001)  found that costs 

for seed and pond preparation of the improved extensive prawn farming in Vietnam were 40% 

and 23%, respectively. Similarly, Pham (2010) found that seed cost and pond preparation cost 

were the most expensive input costs for improved extensive farming in Ca Mau provinces. In 

contrast, costs for seed, feed and pond preparation for improved extensive farming in the 

Mekong Delta were 50%, 36%, and 8% respectively (Brennan et al., 2000). In the improved 

extensive prawn farming system, a high cost associated with pond preparation was due to 

mechanical sludge removal conducting annually from October. A lower cost of pond 

preparation was also observed in some cases because many farmers removed sludge by hands, 

contributing to significantly reduce operating cost. A further cost was due to the need for 

supplementary stocking of PL from hatcheries. Additionally, farmers applied limes, chemicals 

and probiotics in improved extensive farming to promote the development of microorganisms 

served as natural food and maintain the optimum environment for prawn. Thus, this practice 

of extensive has been recognised as an improved extensive system. 

There was no clear evidence of disease outbreaks and production and economic loss due to 

bacterial and viral agents in extensive/improved extensive farming system in the Mekong 
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Delta of Vietnam (Chanratchakool and Phillips, 2002) although significantly economic loss due 

to WWSV has been reported for extensive/improved extensive in other regions such as 

Bangladesh (Alam et al., 2007a). Improved extensive farming in Vietnam employed no feeding 

practices and little water quality maintenance during grow-out practices; therefore, low yield 

in this farming system is more likely to be related to poor farming practices rather than disease 

agents. Switching from P. monodon to the exotic species L. vannamei for the improved 

extensive farming system was not allowed by national regulations and this farming of this 

species was limited to intensive and semi-intensive systems (i.e. Decision 456/QĐ-BNN-NTTS 

issued by MARD). As a result, P. monodon has become the only species in the improved 

extensive system. Similar to the intensive farming system, application of biosecurity and 

disease-screened broodstock and PLs are required by ASC certification to prevent horizontal 

and vertical transmission of diseases. However, the requirements of stocking of PCR-screened 

PLs in the improved extensive system might lead to increased costs and reduce profits for 

farmers as this cost accounted for 37% of the total variable cost (Section 4.4.2.1.) 

The improved extensive farming system for both ASC and non-ASC in Bac Lieu was more 

enhanced than the system in Ca Mau province because farmers in Bac Lieu invested 

comparatively more in the chemicals, probiotics, and energy to maintain the preferable 

environment for prawn to grow. This resulted in a significant difference in total variable costs 

between regions. Although the total fixed cost and variable cost of farmers in Bac Lieu were 

significantly higher than those in Ca Mau, the annual gross return was similar between region, 

with 1,500 USD.ha-1 and 1,300 USD.ha-1 respectively. The gross return for farmers in Bac Lieu 

was higher than those in the study of Doan (2011). In contrast, gross return of farmer in Ca 

Mau was less than farmers in the study of Jonell and Henriksson (2015). Similarity in the gross 

returns of improved extensive farmers in Bac Lieu and Ca Mau as found by this recent study 
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resulted from the higher yield of farmers in Bac Lieu (see section 3.4.2 in Chapter 3); which 

was required to compensate for their comparatively higher costs. 

In this study, farmers did not pay for ASC certification cost because the cost was covered by 

the WWF-Vietnam’s donor project. In a scenario where farmers were required to pay for the 

ASC certification cost, this would become an economic burden for small-scale prawn farmers 

because the estimated ASC cost would account for nearly a half of total variable cost (at 48%).  

Similar to intensive prawn farming, the ASC cost comprised costs for the BEIA and the pSIA 

study, as well as for technical training for ASC certification. Given the significant size of the 

ASC certification cost, certification would only be economically viable for these improved 

extensive farmers when the level of economic benefits gained could compensate for this 

additional cost.   

In the current study and under current conditions, improved extensive ASC farmers have been 

found to gain economic benefits similar to those gained by intensive farming (section 4.5.1) in 

the form of greater market access and price premiums once product is certified, which are 

associated with increased economic returns as ASC certification has not affected production 

costs. This is similar to the findings for intensive farmers on adopting ASC certification.  

When adopting ASC certification, farmers were able to access written sale contracts with 

seafood processors for selling ASC-certified prawn, indicating that ASC provided small-scale 

improved extensive farmers opportunities to enhance market access through contract 

farming with registered seafood processors. Additionally, contract farming helped farmers to 

access to the grants from seafood processors for covering ASC costs (i.e. costs for conducting 

BEIA, pSIA, technical trainings, and audits); therefore, reducing economic burden for farmers 

when adopting ASC certification. 



Chapter 4. Economic and social performance 

 

253 
 

The price premium for certified product is one of the main economic benefits this study has 

identified for improved extensive ASC farmers. Through farming contracts secured because of 

ASC certification, ASC farmers would achieve a price premium for certified products, about 

0.77 USD.kg-1 of prawn for farmers in Bac Lieu and 0.22 USD.kg-1 of prawn for ASC farmers in 

Ca Mau compared to non-certified prawn. This was similar to the study of Omoto (2012) and 

McEwin and McNally (2014) who found that organic certified prawn achieved a higher price 

than normal prawn. This indicates that ASC improved extensive farmers would be effectively 

compensated for adopting ASC certification through increased sale prices obtained through 

contract farming arrangements.  Consequently, ASC certification appears to provide an 

economic inventive for small-scale improved extensive prawn farmers to adopt recognized 

responsible farming practices. However, one of the constraints of adopting ASC certification 

for small-scale improved extensive farmers is the high cost of ASC certification relative to both 

other operating costs if they had to pay for the cost relative to the expected price premiums. 

As discussed previously, small-scale prawn farmers in the Mekong Delta of Vietnam with eco-

certification obtained lower price premium than farmers were expected to get (Omoto, 2012). 

Consequently, certification is only economically viable for these farmers when financial 

support from other sectors such as seafood processors or NGOs is available to meet costs 

associated with certification adoption and the mechanism for price premium is transparent.  

4.5.2.2. Effects on social sustainability of ASC certification 

The social impacts of improved extensive prawn farming in coastal regions and the social 

conflicts these have caused have been extensively studied (Hoanh et al., 2003; Ngo, 2013; 

Primavera, 1997). These coastal areas provide livelihoods for many people and communities, 

including prawn farmers, salt farmers, rice farmers and other resource users, and effects of 
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one user on shared resources can severely impact other users and communities. For example, 

the expansion of prawn farming resulted in heightened economic vulnerability for 

stakeholders who have depended on capture fisheries (Hoanh et al., 2003) and other resource 

dependent users due to restricting access to resources (Kagoo and Rajalakshmi, 2002; Tran et 

al., 2013d) and depletion of native marine species populations (Crider, 2012).  

The drivers of conflict and communities affected and involved varied between the study areas.  

And the effects of ASC certification interventions varied in level of reported implementation 

and potential effectiveness. Conflicts over resource use between prawn farmers and other 

stakeholders were minimal in Ca Mau region because that region has been designated for 

prawn farming; therefore, the majority of stakeholders conducted prawn farming. Other 

resource users might have switched their traditional livelihoods to other livelihood strategies 

(Beitl, 2012) to reduce the severity of livelihood loss caused by the expansion of the prawn 

farming. However, conflicts within the prawn farming industry, particularly between intensive 

and improved extensive farmers have been observed. Both ASC and non-ASC farmers in Ca 

Mau complained about wastes discharge, including disease farmed water, from intensive 

prawn farming during water intake period of improved extensive farming. Waste discharge 

from intensive prawn farms was considered as a severe factor leading to a significant 

reduction of improved extensive prawn yield due to spread of disease outbreaks (Alam et al., 

2007b) and environmental degradation (Tovar et al., 2000).  

Conflicts between improved extensive prawn farmers in Bac Lieu region was not as severe as 

seen in Ca Mau but complaints from rice farmers about improved extensive prawn farming 

activity over water use have been recorded anecdotally in this study. Rice farmers complained 

that the intrusion of brackish water for improved extensive prawn farming caused salinity 
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intrusion and reduced productivity of their paddy rice farming activities. Salinity control in 

coastal regions is problematic and has led to conflicts between prawn farmers and rice farmers 

over water usage in the Mekong Delta (Chu et al., 2009), particularly where improved 

extensive prawn and rice farmers used the same water resource. Similarly, conflicts over 

water resource between rice and prawn farmers was found in other Asian countries such as 

Thailand (Lebel et al., 2002), Bangladesh (Islam et al., 2002), and in India (Clayton and Brennan, 

1999). The intrusion of saline water to freshwater areas could result in a significant reduction 

of agricultural production due to decreased land fertility, salinization (Rahman et al., 2008), 

and shortage of freshwater for agriculture (Mumtas and Wichien, 2013).  

No complaints from affected rice farmers were recorded by the ASC co-operative in Bac Lieu 

despite evident social impact and conflict. This indicates that the implementation and 

effectiveness of the conflict resolution procedure ASC co-operatives are required to apply as 

part of ASC certification requirements may have been limited. It is unclear whether rice 

farmers did not believe that their conflicts would be satisfactorily resolved using this 

mechanism, or whether the procedure was effectively disseminated to communities affected 

by conflict.  

Because of the water exchange systems used by improved extensive farmers in Bac Lieu and 

Ca Mau, effluent discharge from disease-affected farms to the waterways when other farmers 

conducted water intake was a driver of potentially severe social impacts and conflict between 

improved extensive prawn farmers. To reduce these impacts on productivity of neighbouring 

farms, the majority of ASC farmers in Bac Lieu and a smaller portion of AS farmers in Ca Mau 

informed other farmers in the co-operatives and neighbours about the unusual mortality 

occurrence in their farms which helped these farmers avoid water intake during these periods 
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and prevent unusual mortality occurrences on the farms. This practice was a requirement 

identified as a result of the ASC certification pSIA study and was intended to reduce impacts 

on livelihoods and the arising social conflict and improve the social responsibility of ASC 

farmers. In contrast, many non-ASC farmers, particularly in Ca Mau region, conducted normal 

water exchange during unusual mortality occurrences. They reported that it was hard to see 

the diseased dead prawn. Improved extensive farming employs low stocking density and tidal 

flush for water exchange; consequently, farmers might not notice if they lose levels of 

production due to disease outbreak or escapees. Additionally, non ASC farmers lack technical 

capacity to diagnose disease symptoms in prawn (Li et al., 2016), in contrast to ASC farmers 

who participated in technical training in basic disease diagnoses. 

To reduce the risk of disease outbreaks on the economic performance of potentially affected 

neighbouring farmers, ASC certification required improved extensive farmers to obtain the 

disease checks for the broodstock and PLs, in conformance with regional, national and 

international guidelines. This helped to reduce the likelihood of crop failure impacts by 

preventing the transboundary movements of threats of disease transmission from hatcheries 

to farms. In contrast, the majority of non-ASC improved extensive prawn farmers bought PL 

that was unlikely to pass the quarantine or disease checks required by national and local 

authorities. The impact of such crop failures on small-scale farmers has been found to be 

compounded due to farmers’ poor access to credit to recover after disease outbreaks (Lebel 

et al., 2002) and high debt levels (Mumtas and Wichien, 2013).  

Gender inequity in improved extensive prawn farming was less evident than in intensive 

farming. The majority of small-scale improved extensive prawn farmers were more limited 

financial capital and tended to employ family labours, including women, to share the workload, 
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reduce cost and maximise profits (Nuruzzaman, 2012); therefore, increasing opportunities for 

women in improved extensive farming activities. The study revealed that the majority of 

women could participate in all production nodes from pond preparation to post-harvest, 

suggesting that women in the study areas have been empowered to increase their 

participatory roles in technical work and decision making in improved extensive prawn 

farming. This is reflected in the study finding that prejudices against women (Vu, 2012) as 

described in Section 4.5.1.2, were not as severe as in the intensive prawn farming system. 

However, the extent to which women did participate in all production associated activities 

was not assessed.  Roles of women in prawn farming are likely to be constrained by a range 

of factors in addition to prejudicial attitudes, including the expectation to balance household 

activities and farm work (Satapornvanit et al., 2016). Women in the Mekong Delta have been 

found to spend the majority of their time the conducting the majority of domestic work 

(Teerawichitchainan et al., 2010), limiting time for participating in prawn farming. 

The increasing participation of women in agriculture and prawn aquaculture in particular has 

been a result of economic transformation in which small-scale farmers have increasingly used 

family labour including women to reduce the economic burden and increase profitabili ty 

(Nuruzzaman, 2012; Paul and Vogl, 2012). The contributions of various gender equality 

projects (Farnworth et al., 2017; Hampel-Milagrosa et al., 2010; Nethercott et al., 2010), 

national and local policies, such as National Strategy for Gender Equality 2011 – 2020 (Jones 

et al., 2012) and community-based organisations such as Women Union, have played 

important roles in narrowing the gender gap and promoting the role of women in the 

sustainable development of transitioning economies. The indirect effect of ASC certification 

on gender equity was to improve awareness of ASC farmers through required training on 
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gender equality and rights of women labours, contributing to reducing gender discrimination 

in prawn farming. 

Improved extensive farmers in the study areas reported that they did not hire labour due to 

insufficient financial capital to pay workers and because family labour can meet all labour 

force needs of this farming system. Therefore, social impacts arising from poor labour welfare 

conditions was not found to be a social sustainability issue. Similar to intensive farmers, 

improved extensive ASC farmers did increase their awareness of and capacity to meet labour 

welfare standards through participation in training required by ASC certification (section 

4.5.1.2).  

4.5.2.3. Effects on environmental sustainability of on improved extensive farming of ASC 

certification 

Improved extensive farming applied tidal water exchange and no feeding practices; therefore, 

effluent and waste discharge requirements were not applicable. However, all ASC farmers 

have been required to undertake training in effluent and waste (sludge) treatment regardless 

of the farming system they used, suggesting a potential inefficiency . However, ASC 

certification enhanced farmers’ awareness of protecting biodiversity by providing training to 

farmers on identifying and protecting endangered animal species that have been found in the 

areas.  
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4.6. Conclusion 

The introduction of ASC certification has generated positive economic benefits for both types 

of farming systems of small-scale farmers through improved productivity, price premium, and 

increased market access and conditions. The cost for ASC certification compliance accounted 

for a significant proportion of total operating costs, particularly for improved extensive prawn 

farmers, but the cost for ASC compliance in this study was not a financial constraint for the 

farmers because the cost was covered by ASC-assisted donor program by WWF-Vietnam and 

seafood processors.  

Evidence from this study showed that the economic effects of ASC certification and the 

assistance offered through donor programs supported by WWF-Vietnam and seafood 

processors provides recognisable economic incentives for adoption in the form of improved 

productivity, increased returns and security for small-scale prawn farmers in the short-term. 

Furthermore, as farmers become more familiar and confident with the new responsible 

farming practices, they may be able to generate more incremental profits in the future 

(Dickson et al., 2016). 

However, certification schemes such as ASC are not interventions designed to guarantee a 

price premium for certified products and increased profitability for farmers. Instead they were 

introduced as informal, market-based regulatory mechanisms to ensure and environmental 

and social sustainability for producers and other resources users (Belton et al., 2015; Hatanaka, 

2010a; Phillips et al., 2007). Certification has become a tool for farmers to access to and 

remain in international and high value market (Marschke and Wilkings, 2014) and 

consequently has led to increased income and profitability (Kassam et al., 2011; OECD, 2011). 

The direction of subsidies through contracting processors may in fact have artificially 
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accounted for the premiums used in the analysis (i.e. rather than a free-market mechanism 

rewarding improved production attributes). Further research to investigate the subsidy 

mechanism would be required. Additionally, certification and other best farming practices 

helped to improve environment and standardise farming technique, leading to improve 

production and increase long-term profitability and sustainability (Tucker et al., 2003). 

However, other factors such as market preferences, business conditions, government policies 

and interactions with other stakeholders (Rickenbach and Overdevest, 2006) and, particularly,  

the increasing level of production of certified products from domestic and international prawn 

producers, are likely to challenge the long-term profitability of the prawn farming industry 

examined in this study. Certification should not be thought of as only a tool to earn more 

income but it should be considered as an opportunity for farmers to increase market access; 

thus, improving accountability and public reputation for farmers in competitive markets. 

ASC certification was introduced as an intervention primarily for promoting environmental 

and social sustainability of prawn farming in the study areas. The scheme’s adoption was not 

guaranteed to increase economic performance the farmers. The enhanced market access and 

increased income due to the price premium gained were effects of ASC certification adoption 

and served as incentives for farmers to accept the certification as a tool to improve their 

livelihood. Non-economic effects of the certification scheme’s adoption, such as 

environmentally and socially responsible practices, are potentially more important to external 

stakeholders and to farmers in the longer term because of the positive effects on farmers’ 

reputation and competitiveness in international markets and the links certification provides 

small-scale prawn producers to global networks. 
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However, concerns about the long-term economic sustainability of certification for small-scale 

farmers when the ASC certification-compliance donor program is withdrawn have been raised. 

This study determined that for small-scale farmers, particularly improved extensive farmers, 

the economic returns gained from ASC certification adoption are unlikely to be sufficient to 

compensate the certification cost, under current conditions. Additionally, a remaining 

research gap is that of understanding to what extent the positive economic benefits generated 

through ASC certification for certified farmers flow down to other sectors in these regional 

economies and contribute to economic sustainability of these regions more broadly. 

Contributions of ASC certification to social sustainability of both intensive and improved 

extensive small-scale prawn farming were through generating social benefits in the form of 

improved technical, human and social capital and capacity of participating farmers, indirect 

benefits in the form of increased awareness of gender equity and labour welfare requirements, 

and through at least partially addressing some of the social impacts caused by farming that 

drive social conflict. The adoption of recommended stocking calendar and stocking density of 

ASC farmers are to prove social improvements of farmers in terms of reducing environmental 

impacts and social conflicts with other resources users. Particularly, conflicts between 

intensive ASC farmers and other resource users were reported to be minimised through the 

implementation of local reporting practices in the event of disease outbreaks, and the 

implementation of effluent discharge and treatment standards. This meant that ASC and its 

intervention programs have successfully improve environmental and social performance of 

farmers. However, despite the establishment of a conflict resolution procedure through ASC 

certification, levels of conflict between improved extensive ASC farmers with other resource 

users were found to be substantial. This raises the question as to whether ASC certification 

procedures for receiving, recording, and resolving such social conflicts were appropriate for 
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this type of farming system. Consequently, further research on designing and implementing 

appropriate mechanisms to more effectively address and mitigate social impacts and conflicts 

arising from small-scale prawn farming on affected stakeholders is warranted.  
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Chapter 5: Effects of ASC global value chain for small-scale prawn farmers in the Mekong 

Delta of Vietnam 

5.1. Abstract 

The Global Value Chain (GVC) approach was used to analyse the integration of different prawn 

production stakeholders in the Mekong Delta of Vietnam into the ASC global value chain. The 

prawn value chain is an example of the buyer-driven chain in which international markets and 

major retailers use third party certification, such as ASC, to form an entry barrier for producing 

countries. Upstream of the ASC value chain, each stakeholder used their own governance tool 

in the ASC value chain to contribute to the production of prawn products that met recognised 

sustainable standards in response to environmental and social concerns. The ASC GVC 

analysis suggested that adoption of ASC certification benefitted small-scale farmers in the 

Mekong Delta by establishing contract farming between ASC farmers and seafood processors 

and input contracts between seed and chemical suppliers with ASC farmers. The presence of 

contract farming shortened the product flow from farm gate to seafood processors by 

reducing the number of intermediaries involved in the chain; therefore, contributing to 

increased share of the revenue for farmers. However, the ASC value chain is likely to exclude 

and compromise the livelihood of small-scale intermediaries who played an indispensable 

role in remote areas in the Mekong Delta of Vietnam.  
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5.2. Introduction 

There has recently been increasing application of third-party certification schemes 

throughout the prawn farming industry in the Mekong Delta of Vietnam (see section 1.7 in 

Chapter 1 and section 2.1. in Chapter 2). The third-party certification schemes  are voluntary 

but in some cases they are becoming de facto mandatory  for seafood producers for entry 

into certain markets such as Europe (Washington and Ababouch, 2011). These schemes have 

functioned as tools to respond to substantial social, environmental, and economic issues 

generated by prawn farming (Blackman and Rivera, 2011; Marschke and Wilkings, 2014; Tran 

et al., 2012; Vandergeest, 2007). Additionally, certification requirements have reflected 

concerns of retailers and consumers in importing countries about food safety and qual ity 

(Bush  and Oosterveer, 2012; Henson and Humphrey, 2012; Jonell et al., 2013)  and  of 

domestic markets in developing countries also (Holzapfel and Wollni, 2014). Certification 

schemes have been introduced to generate improvement in farming practices of prawn 

farmers in transition from conventional to responsible farming practices (Blackman and 

Rivera, 2011). Certification schemes have also been designed to increase economic resilience 

of producers and thereby create financial incentives, such as secure market access, sales 

contracts and price premiums, for farmers to adopt and comply with certification 

requirements (Blackman and Rivera, 2011), thereby contributing directly and indirectly to 

improved livelihood for farmers (Corsin et al., 2007). For example, certification for agriculture 

has been found to directly enhance various forms of capitals available to small-scale farmers 

to improve livelihood outcomes, including  social (farmer’s organisation), human (knowledge 

and skills through training), physical (safety work equipment and infrastructure, volume, and 

quality of production),  natural (water quality and biodiversity) and financial (income, credit 

access, and premium fee) capital (Ibnu et al., 2016).   
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Although certification has become vital for large-scale prawn farmers for export-oriented 

products (Lam, 2014; Omoto, 2012), small-scale farmers have been found to be excluded from 

adopting certification (Holzapfel and Wollni, 2014) due to limited financial and intellectual 

capacity to adopt certification (Phillips et al., 2007). Hatanaka (2010b) has revealed that 

Indonesian prawn farmers had difficulties in understanding some of the terminology of the 

third-party certification requirements; therefore, some of them chose to ignore them. Those 

complex terminologies led to confusion and negatively affected farmers’ perception of the 

certification accreditation process. As a result, external support from NGOs, government, 

food processors, input suppliers (feeds, PL, and chemicals) and other private sectors has 

become vital for small-scale farmers for sustainable certification adoption (Lee et al., 2012; 

Perez-Alamen, 2012; Pham et al., 2011). Such support has been available to groups of farmers 

or farm cooperatives, which when combined affects large farming areas and scales of 

production. 

One of the responses to these barriers facing small-scale farmers in adopting certification has 

been the application of introductory ASC certification programs to small-scale prawn farmers 

in the Mekong Delta of Vietnam. The ASC certification program was launched to prawn farm 

cooperatives by WWF-Vietnam with support from international donors to steer small-scale 

prawn farming in Vietnam towards sustainable aquaculture practices. The aims of the ASC 

program were not only focused on improving farming practices of small-scale farmers but also 

successfully integrating farmers into the global value chain as a means of poverty alleviation. 

However, the extent to which the design of the ASC introductory certification program has 

enabled small-scale farmers in the Mekong Delta to access the ASC global value chain  has not 

been examined to date. Bush (2018) found that structure and function of the value chain 

might influence the capacity of farmers to respond to the adoption of certification in 
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aquaculture while Schounten et al. (2016) identified the importance of locally embedded 

networks and social groups in understanding the effect and function of the value chain. 

The Global Value Chain (GVC) approach has been extensively used to explore the 

interconnected relationship between the production, distribution, and consumption of 

products where the vertically integrating global value chain has been established (Gereffi, 

1995; 1999; Gereffi and Fernandez-Stark, 2016). The GVC approach has been used to explain 

flows of cross-border trade products in various primary industries such as automobiles, 

textiles and clothing (Gereffi, 1995), electric equipment (Golini et al., 2016), and in agri-food 

industries such as fruit (Mather, 2008; Sausman et al., 2015), and livestock (Rich et al., 2011). 

Across a range of industries different segments of the GVC have been identified but in all 

studies examined the GVC segments generally comprised inputs, production, processing, and 

distribution (Figure 5.1). On the other hand Gereffi (1995) suggested that the GVC included 

four dimensions: input-output structure, geographic dispersion, governance structure, and 

institutional framework. The details of four dimensions have been summarised by Bair (2009) 

and later by Gereffi and Fernandez-Stark (2016) and these dimensions have been applied in 

this study 

 

Figure 5.1: A general model of global value chain of the food products (modified from Tran et 

al. (2013c), Duijn et al. (2012), Nguyen et al. (2017a), Jespersen et al. (2014), and Gereffi and 
Fernandez-Stark (2016)). 
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For agriculture sectors, the GVC approach has been extensively used to examine the dynamic 

of globalisation and governmentality of involved stakeholders. Hughes (2001) has used the 

GVC approach to highlight ethical trade and governmentality of cut flower in Kenya. The 

author found that in the value chains, interest groups such as retailers, NGOs, and trade 

unions have set standards and guidelines to formalize issues of business responsibility with 

attention on environmental and social issues. However, some of the regulations and 

requirements of the standards (i.e. chemical uses and labor law) were more stringent than 

national regulations, contributing to farmers failing to commit to the requirements. 

Moreover, farmers have faced considerable pressure to meet requirements for traceability to 

participate in the complex supply network of global trade. Similarly, revealed that the lead 

firms in the South African wine industry tended to govern the value chain solely (‘hands-on’ 

mechanisms) by using buyer power, market share, and economies of scale or scope and also 

through normative approaches. That combination of governance mechanisms offered little 

flexibility, and resulted in only low marginal gains in economic performance of farmers. As a 

result, lead firms have been increasingly controlling value chains by ‘hands-off’ mechanisms 

in which lead firms pass their specific requirements to their intermediate suppliers who then, 

in turn, translate and pass along to other stakeholders of the value chains(Gibbon and Ponte, 

2005). 

In the prawn farming industry, the GVC has been extensively studied globally (Alam and 

Pokrant, 2009; Freitas et al., 2014; Kagawa and Bailey, 2006) and in Vietnam (Baumgartner 

and Nguyen, 2017; Tran et al., 2013c; Van and Bao, 2017). Ho and Burny (2016) found that 

the prawn value chain in the Mekong Delta comprised primary actors (input-output 

structure), such as input suppliers, farmers, collectors, and processors, and  secondary actors 

(governance and institutional framework), such as Vietnam Association of Seafood Exporters 
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and Producers (VASEP), Department of Agriculture and Rural Development (DARD), National 

Agro-Forestry-Fisheries Quality Assurance Department (NAFIQAD), banks, and research 

institutions. 

 The global value chains of both sustainable certified prawn and non-certified prawn products 

in Vietnam have been extensively studied (Duijn et al., 2012; Ho and Burny, 2016; Nguyen et 

al., 2017a; Tran et al., 2013c; Van and Bao, 2017). However, there is a lack of understanding 

of how and the extent to which certification supports small-scale prawn farmers integrate 

into the global value chains. This study identified the conditions for the establishment of the 

certification value chain and the roles of each of the stakeholders in contributing to governing 

the certification value chain. In addition, this study contributed to identifying and evaluating 

the global value chain effects in the form of, benefits and challenges that ASC certification 

entailed for small-scale farmers in adopting the ASC scheme. In addition, this study was able 

to provide information for relevant stakeholders, including NGOs, local authorities, seafood 

processors, and small-scale farmers, about options for adjustments to the design and 

implementation of donor programs supporting adoption of sustainability certification 

schemes. 

In this chapter, conditions of the establishment of the ASC value chain are first described. 

Actors, activities and components of the ASC value chain are then examined. Finally, the 

effects of ASC certification on the value chain of small-scale farmers, both benefits and 

challenges are then considered. 
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5.3. Materials and methods 

5.3.1 Study areas 

As per section 3.3.1 in Chapter 3. 

5.3.2. Project collaboration 

As per section 3.3.2 in Chapter 3. 

5.3.3. Human research ethic 

As per section 3.3.3 in Chapter 3. 

5.3.4. Field study 

Primary data collection through field studies 

To characterise and evaluate the ASC GVC and its effects on small-scale farmers, a field study 

has been conducted by using structured questionnaires to collect primary data from GVC 

actors. Specifically, the field study involved interviews of prawn stakeholders, including 116 

ASC farmers (Appendix A), four group discussions with four ASC cooperatives (Appendix B), 

and eight seafood processors in the Mekong Delta of Vietnam (Appendix E). In this study, 

seafood processors are also exporters. Apart from collecting data from individuals (see 

section 3.3.4 in Chapter 3), the study recorded data from group interviews with five ASC 

cooperatives in Soc Trang, Bac Lieu, and Ca Mau. A focus group interview is used in qualitative 

studies to facilitate interaction among participants and maximise the collection of high quality 

information in the little time available (Acocella, 2011). In this study, focus group interviews 

targeted the managerial boards of the ASC cooperatives to understand the nature of the 

cooperatives and benefits and challenges that the cooperatives were facing when adopting 

ASC certification. The field studies were supported by WWF-Vietnam and local DARD Officers 
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to gain access to the ASC project areas. The interviews were conducted in the Vietnamese 

language. Interviews with seafood processors were carried out by face-to-face interviews and 

via email where required due to difficulties in arranging face-to-face interviews with some 

representatives of the seafood processors sector. The questionnaire and relevant documents 

were sent to the seafood processors. The questionnaire focused on different certification 

schemes that the processors adopted for their farms and their linkage farms, market 

distribution of certified and non-certified products, benefits and challenges of ASC adoption, 

preliminary contents of contract farming between seafood processors with ASC farm 

cooperatives, and funding for the ASC farm cooperatives. 

Interviews with ASC-accredited bodies, included the Food Programme Coordinator and an 

Aquaculture Project Officer from WWF-Vietnam, Can Tho Office and three ASC consultants 

from private consultancy services (Appendix C). Interviews with local DARDs in Ca Mau, Soc 

Trang, Bac Lieu, the ASC partnership bodies, were also conducted at local governmental 

offices (Appendix D). The interviews focused on ASC supported projects for small-scale 

farmers, funding opportunities for farmers, and roles of correspondent bodies in the ASC 

adoption of farmers and value chain. The interviews also identified levels of governance of 

accredited bodies and co-operation between the accredited bodies in relation to shaping and 

governing the ASC value chain. 

To understand benefits and challenges that small-scale farmers have been experiencing 

during ASC adoption, farmers were asked to select at least four significant benefits and 

challenges. Farmers either chose from available categories of benefits and challenges in the 

questionnaires or provided their own. The categories of benefits and challenges used in the 

questionnaires were based on the literature review and aims of the ASC certification. 



Chapter 5: ASC value chain 

271 
 

Secondary data collections 

Secondary data were obtained from WWF-Vietnam, VASEP, DARDs, and farmers in the study 

areas. WWF-Vietnam collected baseline data before the cooperatives adopted ASC 

certification but the data were not usable for this thesis because the data was pooled at the 

cooperative level and not available for individual farmers. In this study, data was collected by 

interviewing individuals and groups of farmers and scrutinising farming logbooks from ASC 

and non-ASC farmers. In the farming logbook, farmers recorded information about a 

production cycle, such as feeding frequencies, feeding rations, any chemicals and drugs used, 

stocking density, weight checks of prawn, and calculations (i.e. survival and FCR) after a 

production cycle. The logbook serves to retain information of a production cycles so that 

farmers can track their farming activities, environmental conditions, disease outbreaks and 

treatments, and estimate production, costs, returns, and profits. Moreover, the logbook can 

be used for traceability purposes. 

Data analysis 

All data from the questionnaires were coded and entered into Microsoft Excel software for 

the GVC analysis. The analysis provided an understanding of the structures of the ASC value 

chain and roles of stakeholders involved in the chain. Data were coded, categorised, and 

descriptively analysed by Excel because Excel can support large amounts of qualitative data, 

as well as a mix of qualitative and semi-quantitative data, and be used to systematically 

identify multiple attributes (Meyer and Avery, 2008) - all of which were required for the 

overall study. Excel has also been found to be less complex and time-consuming compared 

with other qualitative analytical methods such as NVIVO and ATLAS-TI (Ose, 2016). 

Additionally, the questions in the questionnaires were highly structured; therefore, responses 
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from the interviews were straight-forward and could be easily categorised by response types 

by application of Excel. Data codes were created deductively and inductively by the 

application of single value and multiple value coding methods recommended by Meyer and 

Avery (2008) and Ose (2016). Data were coded with three levels: primary code conveyed 

content of the questions that reflected the topic of research; secondary code was a summary 

of responses (such as multiple-choice responses, categories, and opinions); and tertiary code 

included detailed information that were extensions or explanations for the secondary code. 

For example, a group of farmers responded to the following multiple choice question 

(question 6 in Appendix B for group discussion): “What are the challenges, or barriers to 

improving, the implementation of the current certification? You may identify another type if 

it is not listed”. Farmers were then asked a following open-ended question to explain why 

these challenges were significant. One of the responses to the open-ended question was that 

the greatest challenge was “cost ineffectiveness because we have to pay additional expenses 

for upgrading farms’ infrastructure and inputs of PLs but the price premium is not enough to 

cover the additional expenses”. In this response, the primary code is ‘the greatest challenge 

of ASC’, the secondary code is ‘cost ineffectiveness’, and the tertiary code is ‘additional 

returns from price premium could not cover additional costs for upgrading’. 
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5.4. Results and discussion 

Limitations have been identified in this study design (see Section 3.5. in Chapter 3) because 

not all potentially relevant factors have been addressed through sample stratification to 

control to explain uptake of certification, i.e. levels of commitment of individual farmers 

within cooperatives to ASC certification. The factors not studied included capacity and 

governance mechanism of the ASC cooperatives in negotiating and making arrangement for 

contract farming with seafood processors. 

In this section results of the examination of conditions of the establishment of the ASC value 

chain are first presented, in which the ASC certification implementation process that small-

scale farmers adopted and how ASC farmers addressed criteria for ASC certification is 

described. The analysis of the ASC GVC components (input-output structure, product 

distribution, and governance) is then presented. In this analysis the input-output structure 

includes the following prawn farming activities and segments: inputs (seed, feed, chemicals, 

financial inputs), production cycles with ASC adoption (horizontal integration between small-

scale farmers in establishment farming cooperatives), prawn collection (flows of prawn from 

farm gates to seafood processors through interventions of intermediaries), and processing 

(vertical integration between farmers and seafood processors). In this analysis of the product 

distribution component the geographic dispersion of both sustainable certified products in 

different international markets is described. This also includes global distribution of products 

that have been certified by different certification schemes. The summary of governance of 

GVC includes key findings on the role of different stakeholders involved in shaping and 

managing the implementation of certification and the integration of small-scale farmers into 

the GVC. Finally, the benefits and challenges for small-scale farmers arising from the ASC GVC 
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which this study identified are then discussed.  The benefits and challenges reflect farmers’ 

opinions on benefits and challenges that ASC certification brings to them in relation to the 

integration into GVC.   

5.4.1. Certification and interaction with the Global Value Chain 

The processes of achieving ASC certification was a multi-stakeholder initiative that involved 

NGOs, government agecnies (DARD), and in some cases including seafood processors, 

collaborating to support small-scale farmers clustered in co-operatives to upgrade their 

farming practices in response to social and environmental sustainability based criteria set out 

by ASC certification (Figure 5.2). During the time of implementing and upgrading, farmers 

were provided with support from independent consultancy services and local DARDs in the 

form of technical assistance in understanding and completing requirements of ASC, and 

national and local legal documents. NGOs such as WWF-Vietnam and seafood processors 

provided financial and technical support to assist farmers in monitoring and auditing 

implementation of ASC criteria as well as in integrating into the value chain of ASC certified 

products.  

The auditing process was carried out by third-party ASC accredited auditors. The auditing 

process could include a pre-audit in which the auditors generally inspected the level of 

comformity to certification criteria, which was not compulsory for the ASC. The final audit 

was the most important step and the results of final audit were sent to stakeholders stating 

comformity and non-comformity to ASC criteria. There are two types of non-conformity (NC); 

major and minor NC. However, ASC has not developed detailed guidelines to guide 

determination of performance against criteria of major/minor/critical non-conformance, in 

contrast to GlobalGAP; therefore, determination of major/minor/critical non-conformity is 
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provided by auditors. The ASC certification scheme has, however, provided documents 

(Certification and Accreditation Requirements CAR version 2.2) for auditors to guide them in 

determination of indicators for major/minor/critical non-conformity. The ASC non-

conformities are assigned at indicator levels while GlobalGAP and GAA-BAP assign NCs at 

criterial levels. Farmers and stakeholders have to provide a corrective action plan to fix any 

NC which in turn are sent to the auditors for further assessment. Once conformity with all 

ASC criteria are determined to be achieved or all the corrective action plan for NC has been 

accepted by auditors, the ASC certifier issues the ASC certificate for farmers as proof that 

farmers have successfully achieved a sociall and environmentally responsible level of farming 

practice . The ASC auditing process occurs through random selection of farmers and farms for 

auditing. Number of farmers and farm areas for auditing depend on the total number of 

cooperatives and total area of each cooperative. At the time of the study, the ASC group 

certification was not publicly issued, therefore adopting farmers in ASC cooperatives can be 

only certified under contract farming with a registered seafood processor (Section 5.4.3). At 

the time of the study, no cooperative has been certified yet; therefore, there no draft of audits 

and corrective actions has been published yet.  
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Figure 5.2: Conceptual framework for ASC adoption, implementation, and achieving 
certification in the ASC prawn value chain. 
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5.4.2. Input-output structure of the prawn value chain 

The input-output structure of the ASC prawn value chain includes all segments that formed a 

linkage between inputs and outputs of a prawn production cycle. The role of ASC certification 

was to ensure all segments of the input-output structure achieved high quality input products 

and produced qualified output products that were in line with social and environmental 

sustainability policies of national and international guidelines. 

The input-output structure included the segments that transformed the raw material or 

services from the initial conception into the final products for market consumption (Bair, 

2009). Depending on the characteristics of industries, the numbers and categories of the 

input-output chain segments varied but mainly included supply chain segments and value-

adding, such as research and design, marketing, and aftermarket services (e.g. traceability 

service) (Frederick 2014). The input-output structure of the ASC and non-ASC global value 

chain is summarised in Figure 5.3. According to Tran et al. (2013c), the global value chain of 

prawn in Vietnam consisted of four segments: inputs, production, collection, and processing. 

Market distribution has been also considered as one of the indispensable segments of the 

value chain (Gereffi and Fernandez-Stark, 2016; Macfadyen et al., 2005; Rich et al., 2011). In 

this study, five segments of the ASC value chain: input, production, collection, processing, and 

market distribution, were examined. The ASC farm standard can be differentiated from the 

GlobalGAP and GAA-BAP schemes which have separate elements/standards covering these 

value chain nodes.  In ASC certification, farmers have responsibilities to comply with 

requirements concerning inputs to production practices while other actors such as seafood 

processors and intermediaries must take responsibilities for post-harvesting, transportation 

and distribution of certified products  
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Figure 5.3: Components of value chains for ASC certified prawn and non-certified prawn in the 
Mekong Delta of Vietnam. Proportion of export and domestic consumption for non-certified 
prawn in 2013 was adopted from Portley (2016). 
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5.4.2.1. Inputs 

Input suppliers included several important actors such as PLs suppliers (hatcheries), feed 

suppliers, chemical and veterinary drug suppliers, and other services such as equipment 

suppliers, financial providers, and prawn-related services (Figure 5.3). In the ASC value chain, 

ASC certification involved three major input suppliers, including PLs, feed, and chemical 

suppliers. 

Postlarval input 

PLs quality has become one of the important inputs that has contributed to sustainable prawn 

production (Lavens and Sorgeloos, 2000). Therefore, the certification scheme set 

requirements to ensure that prawn farmers obtained high quality PLs for their farming 

production. Stocking hatchery-reared PLs was compulsory for intensive and semi-intensive 

farming systems because hatchery-reared PLs were quality controlled in terms of disease 

agents and quarantine during production from breeders to larval stages (Figure 5.4). Wild PLs 

were still allowed by the certification requirements but this type of PLs recruitment was only 

for extensive and improved extensive models via tidal influx. In the current study, all farmers 

in all study regions regardless of certification status stocked PLs from hatcheries, although 

improved extensive farmers (ASC and non-ASC) in Ca Mau also recruited wild seeds by tidal 

influx when routinely conducting tidal water exchanges. The tidal recruitment of wild PLs 

occurred as a deliberate part of the production. 

Prawn hatcheries operate across Vietnam but are clustered in Central Vietnam (including 

coastal areas from Thanh Hoa to Binh Thuan province) where 40% of total hatcheries are 

located, accounting for 70% of total PLs production (Tran et al., 2015b). The hatcheries 

operated with two main Penaeid species. Most prawn hatcheries produced black tiger prawn 
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PLs, P. monodon, by using wild-caught breeders and domesticated SPF breeders (Nguyen, 

2009). However, there has been a notable increase in the number of hatcheries nation-wide 

producing an exotic white leg prawn, L. vannamei. Brood L. vannamei have mostly been 

imported from US, Taiwan, Thailand and other countries. National regulations (such as 

Circular 26/2013/TT-BNNPTNT) for quarantine of imported breeders have been implemented 

for both P. monodon and L. vannamei. The quarantine regulations ensured that the imported 

breeders achieved good health and quality (via visual observations and PCR tests) and did not 

bear any specific disease agents. However, it appeared the quarantine regulations did not 

apply to domestically wild-caught and domesticated P. monodon breeders, therefore 

increasing the risk of spreading diseases to the prawn farming industry. In response to that 

issue, ASC certification required that for both wild-caught and domesticated breeders 

operators must obtain documents of the PLs quality assessment by the application of visual 

observations and PCR tests. The quarantine regulation was met if the breeders passed the 

national/international guidelines for quarantine, as summarised in Figure 5.4.  

There has been an increasing demand for prawn breeders for prawn aquaculture in Vietnam, 

in particular for domesticated breeders for sustainable certification schemes, and especially 

for ASC certification. The scheme required that L. vannamei broodstock must be sourced from 

domesticated stocks while P. monodon could be sourced from both wild and domesticated 

stock (WWF and IDH, 2014). Recently, the majority of P. monodon breeders in Vietnam were 

sourced from wild stock captured in coastal areas although a small proportion of 

domesticated P. monodon breeders, which were originally sourced from Hawaii as post-

larvae, have been produced in Vietnam. In contrast, 100% of L. vannamei breeders were 

imported from USA, Singapore, Thailand, and Mexico. Concerns about highly variable quality 

of wild broodstock and PLs (Fegan, 2004; Kian et al., 2004) and prevalence of diseases in the 
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wild stocks (Debnath et al., 2014) have surged, driving a switch to domesticated broodstock 

which included SPF and SPR stocks (Lightner, 2011; Wyban, 2013) in compliance with 

sustainable certification. Use of these stocks has helped to reduce disease outbreaks in 

culture ponds and removed pathogen contaminations from wild stocks, contributing to 

sustainable prawn aquaculture (Shields and Hajek, 2018)  

Quality checks on PLs prior to delivery to grow-out ponds became mandatory for all 

hatcheries and farmers due to increasing concerns about diseases in PLs (Veliu et al., 2009). 

In a similar fashion to the broodstock (outlined above), PLs quality checks included visual 

observations and PCR tests. Visual observations were conducted by local quarantine 

authorities while PCR tests were carried out by accredited quarantine authorities (i.e. 

Department of Livestock Production in each province) to ensure accurate test results. Visual 

observations and PCR tests for diseases were mandatory for hatcheries and farmers to be 

permitted to transport the PLs from the hatcheries to production ponds. The visual 

observations were carried out to check for deformities, parasites, and physical damage to PLs 

while the PCR tests were used to detect the presence of specific viruses. PCR tests have been 

vitally important for ensuring the continued productivity of intensive prawn farming but the 

tests have not appeared to be sought by extensive farmers, particular those who purchased 

the PLs locally.  

The range of diseases included in standard PCR tests has come under scrutiny. At the time of 

the study, PLs suppliers provided evidence from PCR disease checks of common diseases such 

as White Spot Syndrome Virus (WSSV), Monodon Baculovirus (MBV), Yellow Head Virus (YHV) 

and Hepatopancreas Parvovirus (HPV) for P. monodon and WSSV, MBV, YHV, and Taura 

Syndrome Virus (TSV) for L. vannamei. However, these checks for common diseases are not 



Chapter 5: ASC value chain 

282 
 

considered sufficient for ASC requirements. Other major diseases such as Infectious 

Myonecrosis Virus (IMNV) (Senapin et al., 2011), Infectious Hypodermal and Haematopoietic 

Necrosis Virus (IHHNV) (Chayaburakul et al., 2005), Necrotising Hepatopancreatitis (NHP) 

(Vincent and Lotz, 2007), and Early Mortality Syndrome (EMS) (now known as AHPND) (De 

Schryver et al., 2014; Hien et al., 2016) are considered important by ASC but have not been 

PCR checked by the PLs suppliers and farmers. The limited numbers of tests required was the 

result of inadequate protocols and facilities for proper pathogen diagnosis, particularly for 

new diseases (Briggs et al., 2004; Shields and Hajek, 2018) and increased operating costs due 

to disease diagnosis (Munasinghe et al., 2010). Lack of knowledge and awareness about 

prawn disease screening by farmers (Flaherty et al., 2009; Lestariadi and Yamao, 2017) also 

led to limited disease checks by PLs suppliers and farmers. 
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Figure 5.4: Conceptual framework for producing prawn seeds from broodstock to PL that meet 
ASC requirements for farming. All ASC approved broodstock and PL are monitored in 

accordance to national and international regulatory guidelines for quarantine. 
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To implement ASC certification, the PLs must be checked for all of the major diseases in 

compliance with national or international guidelines for disease in penaeid prawn. This more 

comprehensive testing reduced the likelihood of vertical transmission (from hatcheries to 

grow-out ponds) and horizontal transmission (between grow-out ponds). However, the 

comprehensive disease and quality testing requirements for ASC certification limited the 

likelihood of small-scale farmers, particular extensive farmers, achieving ASC-compliant PLs 

due to increased costs associated with PLs quality checks. For example, the study found that 

the cost for PLs with disease checks for extensive farmers in Bac Lieu in compliance with ASC 

requirements was 50% higher than normal PLs, leading to a significant increase in operating 

cost for farmers. To assist farmers implement ASC certification, seafood processors offered 

financial support for farmers in Bac Lieu to obtain ASC compliant PLs. In an alternative 

approach, hatcheries established a contract with farmers in Ca Mau province to provide 

compliant PLs for farming. The key factor for achieving compliant PLs for certification was that 

farmers needed to conduct uniform stocking times for prawn production, which in turn 

reduced financial cost (i.e. reduced costs for bulk disease checks and transportation for 

purchasing a bulk amount of PLs) and minimized time-consuming disease checks. The financial 

support from seafood processors and the establishment of contracts between farmers and 

seed suppliers significantly reduced the economic burden for small-scale farmers when 

purchasing good quality PLs and contributed to establishing one of the initial integral 

segments in the ASC value chain.  

Feed input 

Artificial feeds have been used only in semi-intensive and intensive prawn farming systems 

because artificial feeds have been manufactured with superior characteristics such as  
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balanced nutrient contents, high water durability and stability, and know origins of feed 

ingredients compared to farm-made feeds or live feeds (Tacon et al., 2013). As a result, 

artificial feed input was the most significant economic burden for intensive prawn farmers, 

accounting for more than 50% of the total operating cost of prawn farming. Consequently, 

feed input requirements from the ASC certification have become problematic and costly for 

farmers. In contrast, feed has not impacted improved extensive systems because this farming 

system relied mainly on natural feed and used little artificial feed. There were about 53 feed 

mills in Vietnam in 2013, producing various types and feed sizes for prawn farming in Vietnam 

(Tran et al., 2013c). Interviews with stakeholders showed that the majority of prawn farmers 

in Vietnam across both small and large-scale and all certification status (ASC and non-ASC 

certification) used prawn feeds produced by Charoen Pokphand (CP), Grobest, Uni President 

(UP), and Tongwei. These companies had feed mills located in Vietnam but were owned by 

companies based in China, Taiwan, and Thailand. 

Feeds were sold to farmers through retail networks of the feed companies although large-

scale farms and companies had the option of obtaining feeds directly from feed mills.  

Interviews with small-scale farmers showed that they bought feeds from primary (37% of total 

farmers) and secondary feed retailers (63% of total farmers). Primary feed suppliers have 

bought feeds directly from feed mills while secondary feed retailers have bought feeds from 

primary feed suppliers. Feed prices ranged from 1.24 – 1.43 USD per kg. Feed prices varied 

dependent on feed types, retailers, and ways that farmers paid for feed purchases. Farmers 

achieved better prices for feeds when they paid at the time of purchase. Alternatively, 

farmers had the option of obtaining feeds and paying after they finished the prawn farming 

cycles. Farmers obtained loans for a certain amount of time for feed purchases based on when 

the  prawn production cycle was in operation (Tran et al., 2013c). 
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Achieving all requirements for ASC qualified feed has been challenging. Apart from 

declaration of all feed ingredients that accounted for at least 2% of the total feed ingredient 

weight of feed formula, traceability of origin of responsible ingredients became necessary for 

the feeds to comply with ASC requirements, particularly for fishmeal and fish oil. Additionally, 

costs incurred for producing ASC qualified feeds was another issue. The study revealed that 

fishmeal and fish oil were major marine ingredients in prawn feeds, accounting for up to 20% 

and 2% of total ingredient weight in the feed respectively. As a result, ASC prawn feed prices 

increased due to increased prices for responsibly sourced fishmeal and fish oil (Huntington 

and Hasan, 2009). Similar observations have been found for fish feed in which tilapia feed 

that was compliant with sustainable certification requirements increased in cost due to 

increased prices of fishmeal (Ajani et al., 2016). Moreover, the demand for ASC feeds was 

significantly lower than normal feeds because the number of ASC farms was significantly less 

than non-ASC farms. Consequently, only a few feed companies (i.e. Grobest) could provide 

sufficient evidence to be certified as ASC qualified feeds, leading to a limited number of feed 

companies integrating into the ASC value chain. Recently, no feed companies have made any 

connection with ASC farmers to provide ASC qualified feeds. Most of the ASC farmers 

obtained ASC qualified feed through a connection with seafood processors, resulting in a 

critical dependence of ASC farmers on seafood processors for the feed input segment. 

Veterinary drugs inputs 

Chemical and veterinary drug use was another focus of the ASC certification scheme. 

However, requirements for veterinary drugs were simpler than other inputs. Veterinary drugs 

used in ASC ponds must be registered with Vietnamese authorities in accordance with 

regulations such as Decision 03/2007/QD-BTS or Circular 23/2015/TT-BNNPTNT issued by 
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MARD concerning the management of veterinary drugs used in aquaculture to ensure quality, 

effectiveness, and safety of registered veterinary drugs.  The direct equivalence between ASC 

criteria and regulatory standards for veterinary medicine has meant that integration of 

medical suppliers into the ASC value chain has not been problematic. The adoption of ASC 

certification created an incentive for small-scale prawn farmers to co-operate directly with 

veterinary chemical companies. At the time of the study, a prawn medicine company (LS 

Production Co. ltd) had signed a contract with ASC farmers in Ca Mau, providing approved 

medicines at competitive prices for farmers thus eliminating the price differentiation evident 

when purchasing medicines at local retailers. Veterinary drugs were produced in Vietnam or 

imported from other countries. 

Use of veterinary drugs for intensive and semi-intensive farming systems is essential but they 

are less used for extensive/improved extensive farming systems (Tran et al., 2013c). The 

current study and other studies (Boyd et al., 2016; Gräslund et al., 2003; Mostafa 

Shamsuzzaman and Kumar Biswas, 2012) revealed that the intensive farming system used a 

substantial amount of lime, veterinary drugs, and probiotics in pond preparation, water 

quality maintenance, disease prevention, and feed additives, whereas extensive/improved 

extensive farming systems applied mainly lime, fertilizers, and probiotics (Alam, 2007).  

Tran et al. (2013c) studied the relationship between farmers and local veterinary retailers in 

the Mekong Delta of Vietnam. They found that small-scale farmers bought veterinary drugs 

from local chemical retailers who set the selling prices based on agreements between 

veterinary producers and local retailers. Additionally, loans for chemical inputs that veterinary 

retailers offered to farmers occurred when production cycles were carried out for a certain 

amount of time. For example, retailers have given loans to farmers who had prawn being 
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farmed for at least two months for tiger prawns and at least one month for white leg prawns. 

All loans had to be repaid when the production cycle was completed. This ensured that 

farmers would be able to repay loans to suppliers because prawn that have been grown for a 

certain amount of time would increase the likelihood of a successful farmed crop and reduce 

the risk of losing money when a production crop failed (Tran et al., 2013c) 

Financial inputs 

Support in the form of financial input has made it more viable for small-scale farmers to adopt 

ASC certification.  Financial support has come from banks, farmer credit unions and other 

input-supplier-based networks (Tran et al., 2013c). However, the accessibility of loans by  

small-scale farmers has become more strictly controlled following economic crises resulting 

from severe disease outbreaks (Tran et al., 2013d). Additionally, accessibility to the loans 

depended on socio-cultural and economic relationships and farmer creditability (Tran et al., 

2013c). Apart from the above support, ASC farmers obtained financial support from seafood 

processors and NGOs to cover costs associated with ASC certification fees and PLs disease 

checks, for example. The financial support helped ASC farmers cover additional costs incurred 

during farming thereby reducing financial barriers which prevented farmers from successfully 

integrating into the ASC value chain. 

This study has found that in the input-output structure, ASC farmers have established a strong 

bond with the output actor (seafood processors) to achieve financial, technical and 

institutional support. However, a limitation has been found that linkages with other input 

actors, particularly seed suppliers and feed suppliers (i.e. feed dealers or feed manufacturers) 

have not been a focus of the ASC donor programs yet, and this has been similarly observed of 

other certification programs (Tran et al., 2013c). Further consideration of interventions to 
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improve linkages with these input actors will maximize the efficiency and effectiveness of ASC 

adoption and its donor program in making efforts to support small-scale farmers overcoming 

struggles in adopting ASC certification. The linkage with seed suppliers helps ASC farmers 

obtain ASC-qualified PLs, contributing to meeting this ASC requirement and increasing the 

likelihood of crop success. More importantly, establishment of connections with feed 

dealers/manufacturers can reduce financial burden for farmers as feed cost accounts for 

more than 50% of the total variable cost (i.e. farmers can buy ASC-qualified feeds and pay 

cost after harvesting). 

5.4.2.2. Production 

Prawn farmers as value chain actors 

Prawn farmers, including ASC farmers,  play a central role in the whole prawn value chain in 

taking inputs and producing products for seafood processing (Ho and Burny, 2016). In addition 

to production, the farmers were also the value chain actors that adopted practices that 

complied with requirements of certification. At the time of designing this study, there were 

approximately 200 small-scale farmers in the Mekong Delta adopting ASC certification 

involving approximately 600 ha of farming area. The farmers were clustered into six ASC 

cooperatives in Soc Trang, Bac Lieu and Ca Mau (two ASC co-operatives in Soc Trang, one co-

operative in Bac Lieu, and three co-operatives in Ca Mau). The farmers cultured both P. 

monodon and L. vannamei at the same time in their farms (in separate ponds).  

The total production of P. monodon and L. vannamei, the two most commonly farmed 

Penaeid species in the Mekong Delta from 2010 – 2014, is summarized in Figure 5.5. Total 

prawn production and value has significantly increased since 2010 due to a notable increase 

in the production of farmed L. vannamei (see section 1.4.1 in Chapter 1).  During 2012 – 2014, 
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the global prawn sector has experienced a substantial decline in production due to occurrence 

of Acute hepatopancreatic necrosis disease (AHPND, and also known as Early Mortality 

Syndrome (EMS)), leading to severe economic loss and vulnerable livelihoods of prawn 

farmers in Asia (Jun et al., 2018; Putth and Polchana, 2016; Zheng et al., 2018). As a result, 

the global prawn demand and price has increased and this has boosted expansion of prawn 

farming in Vietnam in both scale and intensification (Nguyen et al., 2019a). This has led to 

increased social and environmental effects from prawn farming in Vietnam. 

Globally, market-based approaches to increase socially and environmentally sustainable 

standards of production, such as voluntary certification, have been initiated since 1990s 

(Hatanaka, 2014). However, a 2015 estimation of global seafood production found that 

certified product accounted for only 14% of total global seafood production (Potts et al., 

2016). In the prawn farming context in Vietnam, certification schemes have been available to 

prawn farming industries in Vietnam since 2001 with introduction of organic certification for 

prawn-mangrove, followed by the introduction of GlobalGAP and GAA-BAP in 2010 for 

intensive farming systems (Tran et al., 2015b).  ASC certification was introduced to Vietnam 

in 2013 through WWF-Vietnam’s initiative. Apart from the introduction of international 

certification schemes to Vietnam, the MARDs developed the national set of responsible 

farming practices for aquaculture (VietGAP) in 2011 which also focuses on national 

regulations and legislations; food safety and quality; animal health and welfare; 

environmental integrity; and socioeconomic aspects (Nguyen, 2015). However, the 

production of certified prawn products was very low for a number of years, accounting for 

only 10.4% of the total prawn production in 2015 (Portley, 2016). In 2016, there were about 

20 large-scale prawn producers who had achieved ASC certification, producing 18,600 metric 

tons of prawn and accounting for 3% of total prawn production in Vietnam (WWF, 2016). At 
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this time, no small-scale farmers had achieved ASC, although they have been undergoing the 

first audit. During this time there was a positive trend in demand for sustainably produced 

seafood products (Duijn et al., 2012), particularly in the U.S.A and Europe (Gutierrez and 

Thornton, 2014; Zander and Feucht, 2018).  The production of certified seafood is low while 

demand for sustainable certified seafood product is increasing (Jonell et al., 2013; Thomas 

Travaille et al., 2019), and there is capacity for the proportion of ASC product to increase in 

Vietnam to meet such demand. 

While the market for sustainable certified product appears to have expanded, the adoption 

of responsible farming practices of small-scale farmers as actors in the value chains producing 

sustainable prawn product is nonetheless critically important in achieving the 

environmentally sustainable outcomes the value chain is intended to achieve.  This study 

found evidence of farming practices by farmers not adopting ASC that are furthermore non-

compliant with national government regulations aimed at minimizing risks to biodiversity.  

This study revealed that 10% of non-ASC farmers in Bac Lieu stocked L. vannamei in the 

improved extensive system, leading to increased opportunities for exotic species to escape to 

natural environment via tidal flows (Stickney, 2005) thus impacting the natural biodiversity. 

Although the level of negative impacts was still debatable (Hav and Leap, 2005), MARD 

recommended that L. vannamei should not be farmed in extensive/improved extensive 
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systems (e.g. Official Document 3278/BNN-TCTS), to prevent escapees and resultant potential 

negative impacts of the species on natural biodiversity. 

 

 
Figure 5.5: Production (thousand MT) and estimated value (million USD) of P. monodon and 
L. vannamei in the Mekong Delta of Vietnam from 2010 - 2014 (MARD, 2015a). 
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integration of small-scale farmers to receive support in farming techniques, knowledge, 

information, and other supports (Anh et al., 2011). Cooperatives also enabled small-scale 

farmers to upgrade functional and relational dimensions of production to successfully 

integrate into the global value chain (Phung and Pham, 2018). Additionally, the current study 
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production cycles. Individual small-scale prawn farmers had little power compared to other 

participants in the value chain (Bush and Oosterveer, 2007; Ho and Burny, 2016), including 

negotiation with input suppliers (Ngo, 2013) and prawn buyers (Tran, 2004). Farmers’ low 

ability or inability to negotiate was related to their low production levels (Tran et al., 2012), 

low technical skill levels, and lack of financial capital and market information (Ho and Burny, 

2016). The establishment of cooperatives enabled farmers to approach seafood processors 

directly because the cooperatives could function as large-scale farms that produced a large 

amount of production for the processors. Traditionally, prawn farmers obtained farm gate 

prices by intermediaries (Ho and Burny, 2016). However, this study found that farmers in the 

ASC co-operatives could obtain prawn prices and secure contracts directly from seafood 

processors through ASC contract farming. More importantly, the cooperatives were able to 

obtain from ASC certification programs a high level of support at a minimum cost. When 

adopting ASC certification, the financial, technical, and institutional support from NGOs, 

seafood processors, and DARDs enabled the cooperatives to achieve a greater degree of 

vertical integration (sale contract for ASC certified prawn between seafood processors and 

ASC farmers, and sale contracts between the chemical company with ASC farmers). The ASC 

cooperatives also had opportunities to negotiate with seafood processors for price premiums 

for certified products and secure favorable deals with hatcheries and veterinary drug 

suppliers for lower cost inputs.  

5.4.2.3. Collection and intermediaries 

Intermediaries, or so-called collectors or middlemen, were found to be important actors in 

the value chain connecting prawn farmers, including ASC farmers, and seafood processors. 

Similar to other studies (Ho and Burny, 2016; Tran et al., 2013c) on the value chain of prawn 
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in the Mekong Delta, this study revealed that ASC farmers and non-ASC farmers sold their 

prawn to seafood processors directly or through intermediaries who might . Duijn et al. (2012) 

suggested that approximately 25% pf prawn in Vietnam was sold directly to seafood 

processors while Tran et al. (2013c) found seafood processors bought only 4% of total prawn 

directly from farmers. The discrepancy findings between different studies was caused by 

geographic locations between prawn farms and seafood processors, social and economic 

relationships between the farmers and seafood processors (Tran et al., 2013c).  Bui (2011) 

found that about 70% of prawn farmers in Khanh Hoa province, Central Vietnam sold the 

prawn to intermediaries while the rest sold directly to seafood processors. These findings 

were in contrast with the current studies about flows of prawn from producers to seafood 

processors in Khanh Hoa province of central Vietnam (Nguyen et al., 2017a) and in other 

countries such as Bangladesh (Barmon et al., 2011) and Ecuador (Anhalzer and Nanninga, 

2014) where all farmed prawn went through intermediaries before the prawn came to 

seafood processors.  

Non-ASC farmers sold prawn through intermediaries and seafood processors via verbal 

agreements. In contrast, this study found that ASC farmers and seafood processors have 

discussed and established formal contract farming arrangements for purchased certified 

prawn in which each party in the contract had their specific responsibilities. This indicated 

that a significant contribution of certification is that of establishing a tie between prawn 

farmers and processors. In this study, small-scale ASC farmers have had contract farming 

arrangements with a seafood processor for group certification. Contract farming has been 

considered as a win-win strategy between small-scale farmers and the buyers (seafood 

processors). In this context, small-scale farmers could overcome financial constraints, poor 

access to inputs, lack of technical and managerial capacity, and ensure a market access while 
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the buyers could secure the input of sustainble products at reasonable volumes for their 

business (Ragasa et al., 2018; Setboonsarng et al., 2006). However, farmers achieved the ASC 

certificate under the name of the contracted seafood processor, meaning that the seafood 

processor holds the ASC certificate and farmers were only sub-contactors for the seafood 

processor. This was to ensure that the farmers did actually grow to ASC standards in order to 

meet their contract conditions. If the farmers produced poor quality prawn, this could imapct 

the reputation of the processors. This also meant that farmers could only sell ASC-certified 

prawn to the contracted processor and achieve price premiums for the products. This 

increased the dependence of small-scale farmers on seafood procesors in selling ASC certified 

products.. This study revealed that intermediaries were not participants at the time when 

discussions or contracts were signed between ASC farmers and seafood processors, indicating 

that intermediaries have been excluded in these cases from the ASC value chain. This finding 

is similar to that of another study about the prawn value chain associated with ASC 

certification in Indonesia where small-scale intermediaries were ignored and not directly 

visible in the supply chain (Douma and van Wijk, 2012). The exclusion of small-scale 

intermediaries from the value chain is likely to have occurred because the traditional value 

chain comprised several intermediaries which caused traceability issues for certified prawn 

from farms to intermediaries then to the seafood processors (Duijn et al., 2012). As Ha et al. 

(2012) found in their study of the organic certification value chain, prawn came through 

several intermediaries before it was received by seafood processors, leading to increase risks 

of incidences of mislabeling between certified and noncertified prawn.  

In the Mekong Delta of Vietnam, intermediaries played an important role in the value chain 

(Tran et al., 2013c), particularly where physical geography became a limiting factor. Small to 

large intermediaries contributed an indispensable role to the chain because they connected 
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farmers in the remote regions with processors (Kelling and Young, 2010). In remote areas of 

the Mekong Delta where transportation systems were less developed, small intermediaries 

could only approach farms by boat or by motorbike (Figure 5.6). These intermediaries bought 

prawn from small-scale farms, especially from extensive/improved extensive farms where 

small quantities of prawn were harvested, then sold to larger intermediaries or wholesale 

intermediaries. Due to the nature of small-scale prawn production and trading (Tran et al., 

2013c) and less developed infrastructure for transportation in remote areas (Tran et al., 

2013d), a vertical integration between farmers, seafood processors, and intermediaries has 

become necessary in the context of the ASC value chain to enhance the livelihood of the 

communities and ensure the viability of the value chain in these remote areas. When the 

intermediaries are excluded from the chains, the connections between farmers in remote 

areas and seafood processors is likely to be interrupted due to the limited access farmers 

have to buyers because of the physical geography. Additionally, it would take more time for 

seafood processors to get to the farms, and therefore be less economic inefficient. 

Communication between farmers and seafood processors (i.e. concerning price and harvest 

size) would be interrupted as intermediaries would no longer convey this information. 

Moreover, maintaining acceptable product quality and food safety levels would also be a 

concern as seafood processors might not be equipped adequately for transporting prawn 

from farms in remote areas to seafood factories. Thus, continuing to include small 

intermediaries in the value chains should be considered to avoid these challenges. However, 

failure by intermediaries to ensure quality control and traceability systems in compliance with 

ASC certification have been an issue. Mislabeling between certified and non-certified 

products has been a big challenge in the value chains as revealed by Ha et al. (2012) for 

organic prawn, where intermediaries bought prawn from both organic certified farms and 
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non-organic farms at the same time but they did not have an effective way for 

labelling/distinguishing products. The capacity of intermediaries to meet record keeping and 

tracking standards observed by Sterling et al. (2015). Therefore, it became necessary for 

intermediaries in these remote regions to focus on quality control and traceability for them 

to be integrated into the ASC value chain (Tran et al., 2013c). Therefore, it became necessary 

for intermediaries in these remote regions to focus on quality control and traceability for 

them to be integrated into the ASC value chain. In the ASC value chains, seafood processors 

and intermediaries must adopt MSC Chain of Custody (MSC CoC v5.0) to handle, transport, 

and distribute ASC certified products.  

 

Figure 5.6: A small-scale intermediary transporting prawn from an intensive prawn farm in a 
remote area of Ca Mau province by motorbike. 
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5.4.2.4. Processing 

Seafood processors  

Seafood processors acted as the final segment of the input-output structure of the value chain 

where they turned raw material (fresh prawn) into final products for markets. In the ASC value 

chain, the seafood processors also contributed to the vertical integration between ASC 

farmers and the consumption of ASC certified prawn. Seafood processors were the most 

powerful actor in the value chain because they decided the prices of prawn. In the ASC value 

chain, seafood processors cooperated with NGOs and DARDs for sourcing ASC certified prawn 

and finding potential sources of ASC prawn by establishing commodity linkages with farm 

cooperatives. In the ASC value chains, seafood processors provided financial support and 

technical advice to farmers to adopt and implement the ASC standards, in cooperation with 

WWF-Vietnam and DARDS. In return, farmers are obliged to gradually improve their farming 

practices towards those that are more environmentally and socially responsible and 

sustainable. Moreover, farmers can only sell their prawn under ASC labels to contracted 

processors. However, farmers could sell ASC-certified prawn as non-certified prawn to un-

contracted processors if farmers can obtain a better price. In the case of one of the subsidies 

being withdraw, whether the seafood processors will continue contract arrangements with 

small-scale farmers remains questionable. Evidence form literature has shown that donor-

supported programs for certification adoption for small-scale farmers may not be sustainable, 

based on the substantial proportions of small-scale farmers observed to have withdrawn from 

the certification schemes after donors withdrew their support as observed for GlobalGAP in 

agriculture (Bignebat and Vagneron, 2011b; Holzapfel and Wollni, 2014). 
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There were more than 550 registered seafood processors in 2013 in the Mekong Delta (Tran 

et al., 2013c), but only four seafood processors have formed commodity linkages through 

contract farming with ASC small-scale farmers at the time of the study. All seafood processors 

(eight processors) interviewed had their own farms or linkages with large-scale farms for 

sourcing of ASC certified prawn; therefore, sourcing ASC certified products from individual 

small farms was not necessary, especially when the sustainable certified products were 

destined for niche markets (Douma and van Wijk, 2012; Marschke and Wilkings, 2014). Small-

scale prawn farmers produced small volumes of certified products (Phillips et al., 2007), 

making it inconvenient for seafood processors to obtain the desired volume for export. 

Hence, through the formation of co-operative structures clusters of linked small-scale farms 

were able to supply ASC seafood processors. Interviews with three seafood processors who 

signed farming contracts with small-scale farms clustered in ASC co-operatives determined 

the perceived benefits of the linkages: (i) achieving a large and stable source of production 

through concentration of products under co-operatives arrangement, (ii) controlling the 

quality of prawn, (iii) obtaining support from local government, (iv) creating a close 

relationship between ASC farmers and seafood processors, and (v) limiting the product 

flowing through many intermediaries.  

5.4.2.5. Distribution  

Global markets and geographic scope of certified products 

Interviews with seafood processors/exporters revealed that certification schemes accounted 

for a significant proportion (23%) of prawn export production although the majority of 

products (i.e. whole frozen prawn, peeled prawn, and cooked prawn) came from non-certified 

sources (Table 5.1). GAA-BAP accounted for the greatest proportion of exported prawn 
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product by the interviewed stakeholders. The share of GlobalGAP was not calculated in this 

study because there was a lack of data about GlobalGAP certified products at the time of the 

study. 

Table 5.1: Percentage of export prawn production under different certification schemes from 
interviewed seafood processors in 2015. GlobalGAP was not included. 

Certification scheme Proportion (%) 

ASC 7.5 
GAA-BAP 15.3 
Naturland 0.2 

Non-certified 76.9 

 

Each of the certification schemes targets specific international seafood markets. Washington 

and Ababouch (2011) summarized certification requirements for each of the global markets 

and revealed that some certification schemes were developed for a distinct market. As a 

result, each seafood processor/exporter acquired multi-certification to deal with 

requirements of each international market. Breukers (2015) found that multi-certification for 

coffee enabled producers to gain access to a various markets and deal with fluctuations in 

demand and premium of a particular certification scheme. As outlined by Bush et al. (2013), 

the acquisition of certification under multiple schemes also applies to sustainable aquaculture 

products. This study found that ASC-certified prawn were exported globally but were focused 

on Europe (95.3%) and some other international markets such as Japan, Thailand, Hong Kong, 

and Singapore (Table 5.2). In contrast, some other certification schemes only targeted specific 

international markets such as Naturland for Europe and GAA-BAP for U.S. markets. 
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Table 5.2: Targeted markets for some international certification schemes from interviewed 
seafood processors in the Mekong Delta of Vietnam in 2015 

Organisation Certification 
Market share (%) 

EU USA Japan Other 

Aquaculture Stewardship Council ASC 95.3 - 3.6 1.2 
Global Aquaculture Alliance GAA-BAP - 100 - - 
Naturland Naturland 100 - - - 

 

Although certified prawn products were exported worldwide, Marschke and Wilkings (2014) 

found that the certified products were exclusively exported to niche international markets 

while non-certified products accessed a wider range of international export markets. 

Similarly, Jonell et al. (2013) revealed that there was a continued demand for certified seafood 

products in U.S. and Europe markets.   

The export value of P. monodon and L. vannamei has risen in the last decade (Figure 5.7). The 

export value of Vietnamese farmed prawn in 2017 increased 5.5 times compared to the value 

in 2008, attributed to the significant increase in exported L. vannamei prawn while P. 

monodon remained relatively constant. Recently, Vietnamese prawn export-oriented sector 

has faced challenges due to increasing stringent requirements of sustainable certification for 

seafood products (Duijn et al., 2012). Details of stringent requirements in relation to market 

responses are presented in section 1.7 in Chapter 1. 
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Figure 5.7: Export value of farmed prawn in Vietnam from 2008 – 2017 (VASEP, 2018). 

 

According to VASEP (2018), Vietnamese produced prawn were exported to 92 countries 

worldwide with the major prawn export markets being EU, USA, Japan, Korea, and China 

which accounted for up to 85% of total export value in 2015. In that year, USA was the largest 

import market, accounting for 23% of total export value for Vietnam; followed by Japan, 

Europe, and China with 19%, 18% and 12% respectively (Table 5.3). However, the proportion 

of certified products for each market has not as yet been determined, leading to a lack of 

information about the dispersion of certified prawn products into global markets. 

Table 5.3: Top five largest import markets of Vietnamese prawn (% share in value) (VASEP, 
2018). 

Market Export share (%) 

Europe 17.8 
USA 23.2 

Japanese 18.5 
Korean 8.4 
China 12.4 

Other 19.7 
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5.4.3. Governance 

Governance of the commodity chain affected the sustainability of production (Mather, 2008) 

as these arrangements allowed the lead firms to shape market access and the relationship 

between producers and the lead firms across the chain (Schmitz, 2005). Lead firms also 

controlled the backward and forward linkages in the production process (Gereffi, 1995) and 

governance of the value chain determined who did or did not benefit and how those benefits 

flowed from the sustainability certified value chain. Gereffi et al. (2005) suggested the value 

chain was governed by lead firms who had power to define the incorporation of actors and 

re-allocations of resources while Ponte (2009) argued that lead firms did not govern solely 

the chain on the basis of buyer power but set out entry barriers. The lead firms set out specific 

quality conventions and operational procedures to their suppliers who then translate the 

requirements to other actors along the value chain (Gibbon and Ponte, 2005). Entry barriers 

have been found to include trade tariffs, such as import duties, and non-tariff barriers, such 

as certification schemes (Lem, 2006; Roheim, 2004). However, import tariffs are no longer the 

main barrier for developing countries and the lack of sustainable certification has  increasingly 

become a major obstacle for seafood products (Washington and Ababouch, 2011). The 

stringent requirements of sustainable certification schemes have set barriers for small-scale 

farmers to their integration into global food value chains by creating substantial requirements 

for financial, informational, and network resources, and responsible farming techniques and 

management systems (see section 2.2.3 in Chapter 2 and section 4.4 in Chapter 4) (Holzapfel 

and Wollni, 2014; Lee et al., 2012). Consequently, access to global food chains is not feasible 

for many small-scale farmers, and these farmers  have been limited to lower value domestic 

and international markets with less stringent health standards and lax regulations (Duijn et 

al., 2012; Lee et al., 2012)  or upgrade their farming approach to adopt and achieve 
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compliance with certification schemes to remain in the marketplace (Marschke and Wilkings, 

2014). However, upgrading farming practices and standards has been beyond the capacity of 

many small-scale farmers due to shortages of political, financial, and human resources; 

therefore, overcoming these capacity and resource constraints through interventions and 

programs that strengthening vertical and horizontal linkages with internal and external actors 

has made access to certification schemes more viable for these farmers (Bolwig et al., 2010; 

Riisgaard et al., 2010). While the linkages of a variety of actors in the value chain has enabled 

farmers to overcome their limitations in upgrading their farming practices, it has also created 

more pressure for them in terms of governance (Lee et al., 2012). 

The following section discusses pathways made available to small-scale farmers for 

integrating into the global value chain through components of its governance structures. 

These include the role of certification requirements in adoption of ASC certification 

requirements through to and the governance structures and interventions available, including 

contract farming with seafood processors, and support programs by other external sectors 

such as WWF-Vietnam and DARDs, as a solution to help small-scale farmers cope with 

responsible farming and increase their position in the international marketplace. The section 

also examines the governance of horizontal linkages between small-scale farmers in the value 

chain. 

Roles of international markets 

The global value chain of agri-food sectors consists of two governance structures:  buyer-

driven and producer-driven chains (Lee et al., 2012).  In the buyer-driven value chain, the lead 

firms are large retailers, branded marketers, and trading companies and they have powers to 

control and set up decentralized production networks. Whereas in producer-driven-chains, 



Chapter 5: ASC value chain 

305 
 

the lead firms are transnational corporations and large manufacturers (Gereffi, 1995). 

According to Tran et al. (2013c), the prawn value chain in Vietnam has been considered as a 

buyer-driven chain. This was confirmed by interviews with seafood processors showing that 

international prawn buyers and importing countries require specific standards and 

regulations for farmed prawn product in the Mekong Delta of Vietnam. These lead firms have 

increased their influence on the seafood value chain (Larsen, 2014) by the application of 

certification schemes as one of the governance measures to ensure their import products 

meet their food quality and safety requirements (Zach et al., 2012) and come from sustainable 

sources (Hatanaka, 2014). Moreover, the certification schemes have established vertical and 

horizontal linkages between stakeholders and specify characteristics of each production 

segment and responsibilities of each stakeholder in the value chains (Bolwig et al., 2010).  

Retailers in major international markets such as Japan, Europe, UK, and North America are 

committed to purchase farmed seafood from third-party certification programs such as GAA-

BAP, and ASC (Bush and Oosterveer, 2015; Swartz et al., 2017; Washington and Ababouch, 

2011). These certification requirements from major international markets have created 

pressures for actors upstream of the value chain in the Mekong Delta of Vietnam, particularly 

for small-scale prawn farmers and intermediaries in remote areas to upgrade their farming 

practices to meet an increasing demand of responsibly farmed prawn (Tran et al., 2013c).  

Buyer-driven chains and roles of contract farming between seafood processors and small-

scale farmers 

As mentioned in section 5.3.4, large seafood processors handling prawn produced in the 

Mekong Delta region were also seafood exporters who worked with international traders to 

sell prawn from Vietnam to international markets. Due to the buyer-driven governance of the 
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value chain by major international markets, the Vietnamese prawn processors have 

increasingly sourced prawn from producers who can demonstrate responsible farming 

practices. However, prawn processors in Vietnam have been faced with obstacles in 

controlling quality and traceability for farmed prawn (Tran et al., 2013c). To solve these issues, 

the seafood processors in the Mekong Delta of Vietnam cooperated with small-scale farmers 

to support the farmers adopting ASC certification and guarantee sources of responsibly-

produced prawn for export. The partnership was established through written contracts 

between processors and the farmers. Interviews with stakeholders revealed the processors 

used financial support and price premium as governance tools to ensure the farmers comply 

with the certification requirements and sell certified prawn to the processors. The financial 

assistance came in different forms of support, such as absorbing or meeting farmers’ costs 

for disease checks of seed inputs, for adopting the ASC certification scheme, and for auditing 

costs for ASC certification.  

The contract farming arrangement in the ASC value chain provided benefits to small-scale 

prawn farmers in the Mekong Delta of Vietnam in terms of credit, technical advice, and 

ultimately improved livelihoods and the welfare of small-scale farmers in a similar manner to 

contract farming in the avocado value chain in Kenya (Mwambi et al., 2016). However, 

concerns about the transparency of pricing mechanisms have been raised. This study found 

that some ASC farmers reported receiving a different price premium compared to other 

farmers in the same ASC co-operative. However, interviews with seafood processors found 

that the price premium was listed in the farming contracts with farmers and consistent 

amongst farmers in the same ASC co-operative. This scenario has also been reported in the 

case of the organic certification program in the Mekong Delta of Vietnam where different 

farmers have received different price premiums (Omoto, 2012; Tran et al., 2012). In the 
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absence of transparency of pricing mechanisms (i.e. the price premium was inconsistent 

across the farmers within a cooperative or price premium was lower than it was stated in the 

farming contracts), small-scale farmers with contract farming arrangements are at risk of 

losing their power in negotiating the sale price with the processing firms (Warning and Key, 

2002) and ensuring their share of the price premium gained through certification, and of 

subsequently reduced incomes (Mwambi et al., 2016). Therefore, stakeholders such as DARDs 

and WWF-Vietnam should be more active in monitoring certification accreditation progress 

to ensure that farmers will obtain supports and premiums as stated in their farming contract 

agreements and also enhance integrity of the ASC value chains. 

Roles of WWF-Vietnam 

There have been increasing efforts to reform traditional prawn farming practices by 

application of third party certification schemes to produce responsible prawn products in 

response to social, environmental and food safety concerns by consumers, retailers, and 

NGOs in global markets (Hatanaka, 2010a). In addition to GlobalGAP, GAA-BAP, Naturland 

and other schemes, which have long been developed and applied in prawn aquaculture, the 

ASC certification scheme for prawn aquaculture was established in 2014 by the World Wildlife 

Fund (WWF) and the Sustainable Trade Initiative (IDH). The intent of the ASC certification 

scheme program was to promote best environmental and social practices in aquaculture 

through credibility, effectiveness, and added value (WWF and IDH, 2014). In the Mekong 

Delta of Vietnam, the ASC certification was disseminated to small-scale farmers by WWF-

Vietnam along with the WWF-Vietnam’s donor program.  The donor program initially aimed 

to support farmers to move towards adopting ASC group certification. However, due to delays 

in issuing ASC group certification, the donor program has also supported multi -site 
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certification through establishing farming contracts (as part of ASC value chain) between 

farmers and seafood processors. Consequently, farmers have two options (1) participating in 

farming contracts with seafood processing or (2) adopting ASC group certification. The donor 

program provided financial, technical, and institutional support. The financial support was to 

provide funding for farmers to pay for ASC costs (i.e. cost for pSIA and BEIA studies, cost for 

ASC-approved feeds, and cost for audit) while the technical support was to strengthen 

farmers’ capacity in reforming conventional farming practices to meet requirements of ASC. 

WWF-Vietnam has also initiated institutional support to farmers by incorporating this with 

ASC consultancy services to deliver training to farmers to strengthen their capacity and 

awareness.   

Apart from working directly with farmers, WWF-Vietnam also worked with state DARDs to 

support farmers to shift their conventional farming practices towards responsible prawn 

farming in compliance with ASC and local and national regulations addressing social and 

environmental sustainability. WWF-Vietnam also collaborated with WWF’s networks to work 

with international retailers and seafood processors to form linkages between producers and 

consumers, creating a prawn value chain to ensure outputs for ASC farmers and ASC certified 

prawn distinct from non-certified prawn. 

Interviews with WWF-Vietnam showed that the ASC certification scheme is considered 

complicated and requires intensive work to implement while small-scale farmers’ capacity to 

do this is limited. As a result, adoption of ASC certification by small-scale farmers has been a 

lengthy process and required interventions and integrated approaches including technical 

support (e.g. prawn farming techniques from pond preparation to harvesting, prawn health 

management, and farming records and record keeping) and the strengthening of group 
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management and economic incentive initiatives for small-scale farmers to use natural 

resources more efficiently in prawn farming practices, reducing operational costs and 

improving quality and productivity. Interviews with WWF-Vietnam staff and group discussions 

with ASC co-operative managers revealed that a number of co-operatives had replaced their 

existing certification programs with ASC certification: three cooperatives moved to the ASC 

certification program from the BMP program and one cooperative moved to ASC from 

VietGAP. These schemes created an entry point for international certification adoption.  This 

suggested that the adoption of ASC certification of small-scale farmers needed an extended 

time and transition pathway to move from conventional farming practices towards globally-

recognized social and environmental sustainability practices.   

Roles of Government regulation and agencies 

The Vietnamese Government has and continues to play an important role in the prawn value 

chain to ensure prawn products comply with food safety requirements set by national 

regulations and importing countries (Tran et al., 2013c). The national body that has been 

governing the prawn industry is the MARD while DARD has been responsible for prawn 

farming industry at the provincial level. This study found that local governmental agencies 

that closely cooperated with ASC certification projects, such as DARDs, played an important 

role in governance of the production segment of the ASC value chain. 

Interviews with local DARDs staff reported that national regulations, such as food hygiene and 

safety for seafood products, waste disposal, and effluent disposal, have been delivered to 

small-scale farmers through technical training, workshops, and field visits. The increasingly 

stringent approaches of DARDs towards monitoring prawn farming activities has been the 

result of stricter national regulatory standards for food safety and hygiene, and increased 
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concern for social and environmental impacts, as well as the increasing stringency of 

certification scheme standards of importing countries. The DARDs were also proactive in 

working with seafood processors and NGOs in establishing value chains for prawn products 

from the inputs of PL and chemicals to outputs of ASC certified products. 

The increased importance of the Vietnamese national government in the governance of the 

prawn value chain was demonstrated by the issuing of VietGAP, which is voluntary for prawn 

farming in accordance with Decision 4835/QD-BNN-TCTS (MARD, 2015b). Although VietGAP 

substantially covers a wide range of social, environmental, livelihood, food safety and 

traceability concerns (Marschke and Wilkings, 2014), it is not recognized internationally 

(Nguyen, 2015). Consequently, the application of VietGAP to prawn farming is considered a 

governance tool for improving the quality of prawns for domestic consumption, in which 

production sector food safety has been paid less attention historically (Nguyen et al., 2017c). 

In contrast, interviews with local DARDs staff revealed that both domestic and international 

markets did not require VietGAP certification, resulting in a lack of incentive for small -scale 

farmers to apply the program. However, as VietGAP prioritized the sustainable dimensions of 

prawn farming in local areas (Marschke and Wilkings, 2014), adoption of VietGAP could assist 

farmers in upgrading to international certification schemes more easily (Nguyen, 2015).  

Roles of farm co-operatives and their governance structures 

As mentioned in section 5.4.2.2, small-scale prawn farmers integrated horizontally to form 

co-operatives which acted as large firms in the production segment of the value chain in order 

to obtain external support from government, NGOs, seafood processors, and other 

institutions (Anh et al., 2011; Phung and Pham, 2018). In 2012 in the Mekong Delta of Vietnam 
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155 aquaculture cooperatives were active, involving more than 336,000 farmers (MARD, 

2012). 

The cooperatives were established under the Cooperative Law (i.e. Law No. 23/2012/QH13) 

in which the cooperative is a collective, co-owned economic organization and legal entity. 

Interviews undertaken for this study found that the co-operatives were managed by a 

managerial board which represented all members for the purposes of monitoring production 

and certification activities of the co-operatives and dealing with external groups, such as 

seafood processors and local communities. Personnel of the managerial board varied 

between co-operatives but mainly included a Director, Deputy Directors, a Cashier, a 

Secretary, and Internal Inspectors/auditors. With all of these attributes, the cooperatives can 

be operated as business firms and treated as a homogeneous. An example of one ASC co-

operative managerial board is presented in Figure 5.7 and their basic responsibilities were 

summarized in Table 5.4. 

 

Figure 5.8: The structure of the managerial board of an ASC cooperative in Soc Trang province, 
adopting from the “Quality Manual” of the ASC cooperative. 
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Table 5.4: Summary of key responsibilities of each member in the ASC cooperative in Soc 
Trang province, modified from the "Quality Manual" of an ASC cooperative in Soc Trang 

 No Sector Key responsibility 
1 Manager Representation of the ASC cooperative for the purposes of 

signing contracts with other bodies. 
Progressing ASC implementation. 
General management activities of the cooperative. 

2 Administrator Managing ASC documents and documentation. 
Disseminating ASC requirements and guiding farmers in 
conducting ASC certification processes. 

3 Secretary Gathering documents, guidelines, and legal documents about 
ASC requirements 

Documenting and document record keeping. 
Complaint receiving from farmers and local communities. 

4 Internal inspector Work safety, social welfare of workers (if applicable), and 
activities of Worker Union. 

5 Technician Farming techniques in compliance with ASC certification. 
Training and guiding farmers in practices compliant with ASC 
certification. 

6 Internal auditor Routinely auditing the implementation of farmers towards ASC 
certification. 

Identifying non-compliance, supporting and monitoring farmers 
to conduct corrective activities for non-compliance criteria.  

 

Interviews with WWF-Vietnam and local DARDs revealed that co-operatives and the roles 

played by key personnel were a critical component of the production, ASC certification 

implementation, and governance aspects of the ASC prawn value chain which enabled small-

scale farmers access to this chain and the benefits that flowed from it. This was reported by 

approximately 95% of the interviewed farmers. The co-operative was considered as a lead 

firm and the managerial board of the co-operative acted as a broker who represented all 

members of co-operatives to ensure members implementing ASC requirements and 

producing bulk production and strengthen farmers’ bargaining power with seafood 
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processors in establishing contract farming and integrating of small-scale farmers into the ASC 

value chain. 

5.4.4. Effects of ASC global chain for small-scale farmers: a holistic sustainable view 

The major certification schemes have mainly focused on major issues of social and 

environmental sustainability, where the scope of ‘social sustainability’ has been limited to the 

producers effects on employees and surrounding communities rather increased financial 

returns and security of livelihood for small-scale farmers (Riisgaard et al., 2010). This led to 

the exclusion of the interests and needs of small-scale and poor farmers from certification 

(Delgado et al., 2003). Achieving national and international certification was not simply a 

process of compliance, education, and technical capacity in response to environmental and 

social issues (Bush  and Oosterveer, 2012). Instead, it also required cooperation amongst 

actors in the value chain in terms of assessment of vulnerability, risks, and inequality to 

address the poverty and sustainability of small-scale farmers (Bolwig et al., 2010). 

In order to understand the effects of the ASC value chain on small-scale prawn farmers in the 

Mekong Delta, a holistic sustainable view of small-scale farmers when adopting and achieving 

the ASC certification is needed (Figure 5.9). According to Marschke and Wilkings (2014), the 

ASC certification, and other certification schemes such as GlobalGAP, emphasized four key 

sustainability issues: social, environmental, economic, and management themes. During the 

adoption and implementation of ASC certification, farmers recognised benefits that ASC 

certification offered but also faced challenges during the process of implementing the ASC 

certification. When farmers successfully achieved the certification, farmers could sell their 

prawn to the registered seafood processors in the value chain. This encouraged farmers to 
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maintain the ASC registration as well as to encourage other farmers to adopt ASC and other 

sustainable certification schemes. 
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Figure 5.9: A conceptual framework demonstrating the pathways of small-scale farmers in seeking to integrate into the global 

value chain. The holistic sustainability view of ASC was adopted from Ahmed et al. (2008), Belton et al. (2015), FAO (2014b), and. 
Marschke and Wilkings (2014). 
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5.4.4.1. Benefits of ASC global value chain  

Interviews with small-scale farmers reported that ASC certification offered specific types of 

benefits to small-scale farmers in the Mekong Delta (Table 5.5). The most frequently identified 

benefit reported was improved environmental sustainability. When adopting ASC 

certification, farmers could better manage wastes and cease using antibiotics and prohibited 

chemicals, reducing environmental impact all of which promote environmentally sustainable 

food production (Hatanaka, 2010a). The limited use of antibiotics and prohibited chemicals 

was not only beneficial to the environment but also contributed to increased food safety and 

quality, the second most frequently identified benefit offered by ASC certification. Exclusion 

of the application of antibiotics and prohibited chemicals required by ASC certification led to 

improved product safety and quality (Bermúdez-Almada and Espinosa-Plascencia, 2010), and 

removing risks to consumers of altered human intestinal flora, food poisoning and allergies 

(Ma et al., 2006). Improved economic performance was the third most frequently identified 

benefit. Price premiums and contract farming arrangements were major economic motivators 

that small-scale farmers expected as rewards when adopting sustainable certification. 

Receiving a price premium was one of the economic incentives for adopting sustainable 

certification in agriculture (Lee et al., 2012; Trujillo-Barrera et al., 2016) and fisheries (Roheim 

and Seara, 2009; Roheim et al., 2011). Enhanced social welfare by reducing social conflicts 

with local communities was another frequently identified benefit of ASC certification. 

Improved social sustainability was one of the main objectives of ASC and other third-party 

certification schemes (Belton et al., 2015; Douma and van Wijk, 2012; Hatanaka and Busch, 

2008; Hatanaka et al., 2005). The comparatively low percentage of farmers interviewed who 

identified improved livelihood as a major benefit (approximately 8%) is potentially explained 
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by the comparatively higher percentage of farmers who identified improved economic 

performance as major the benefit (approximately 20%), as realising this benefit is a 

requirement for improved livelihood benefits.  

Table 5.5: Types of benefits offered by the ASC certification for small-scale farmers in the 
Mekong Delta of Vietnam as identified by farmers in interviews 

Benefit 

Percentage of 
interviewees 

who identified 
this benefit 

type (%) 

Mechanism through which certification leads to 
benefit 

Better environment 28.9 Stop discarding sludge  
Treat effluent before discharge to environment 
Manage effluent discharge parameters 
Do not use antibiotics and prohibited chemicals 

Increased food 
safety and quality 

20.0 Do not use antibiotics and prohibited chemicals 
No residuals of antibiotics and prohibited chemicals in 
prawn product 
Stop using chemicals that are designed for treating 
humans 

Improved economic 
performance 

19.5 Ability to sell certified products with a price premium  
Establish contract farming arrangements with seafood 
processors 

Enhanced social 
welfare 

16.3 Establish social issue resolution procedures 
Reduce social conflicts with neighbours 
Improve social welfare for neighbours 

Improved livelihood 
for prawn farmers 

7.9 Increase income for farmers via contract farming and 
price premium 
Increase income because of increased production 

Better yield 6.8 Improve farming management 
Higher quality of inputs such as PLs, feed, chemicals  
Increase prawn health management capacity 
Better environment management leading to increase in 
yield 

Institutions 0.6 Access to training 
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5.4.4.2. Challenges of ASC global value chain requirements  

Although certification has broadly contributed to the sustainability of certified aquaculture, 

the introduction of the certification programs and their design and effects on the prawn value 

chain have presented significant challenges to small-scale farmers (Bush et al., 2013). In the 

case of adopting the ASC certification, this study has established that small-scale farmers in 

the Mekong Delta of Vietnam have faced a number of specific challenges (Table 5.6). 

The most commonly-identified challenge this study identified was that farmers were 

concerned about the variation in the prawn yield (identified by 26% of total farmers 

interviewed). Although improved inputs of seed stock, chemicals and feeds could increase 

yield, small-scale farmers experienced yield variation when adopting and implementing ASC 

certification due to exposure to natural factors such as weather and disease outbreaks from 

the surrounding environment. In these events, farmers could not use some of the practices 

they previously used to maintain yield (e.g. farmers could not use antibiotics for disease 

treatment and prevention for ASC registered products and unregistered drugs and chemicals 

to maintain prawn yield). It is unclear whether this is a perceived or substantial limitation of 

adopting ASC certification. Data analysis of production performance (see section 3.4.2 in 

Chapter 3) showed that the total yield of ASC intensive farms was greater in the study year 

compared to non-ASC intensive farms (4.36 tonne.ha-1 as opposed to 3.89 tonne.ha-1 

respectively). A similar trend was also observed for ASC and non-ASC improved extensive 

farms (0.2 tonne.ha-1  and 0.18 tonne.ha-1 respectively), although this association cannot be 

causally attributed to ASC certification due to study design limitations. A longitudinal analysis 

using pre-intervention baseline data is required to do this. Variation in yield was detected for 

ASC farmers but the level of variation was similar to non-ASC farmers. Through the interviews, 
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farmers attributed this apparent variation in yield to adopting the ASC certification 

requirement prohibiting use of antibiotics for ASC-registered prawn. Other reasons for 

variation in yield identified included climate change driven factors (i.e. weather), disease 

outbreaks, and low quality of inputs. Variation of yield can directly affect economic 

performance of ASC farmers (i.e. short-term reduction in reduced income and capacity to 

maintain livelihoods longer term). 

In response to disease outbreaks, ASC farmers reported to local authorities and other farmers 

within and outside ASC cooperatives. This indicated that farmers were sharing information 

about the disease, ultimately, increasing biosecurity measures to manage disease outbreaks 

and reducing the severity of damage to the industry (Aguilar-Manjarrez et al., 2017). 

Farmers said that adopting ASC certification might become cost in-effective, particularly for 

small-scale extensive farmers. Analysis of effects on economic performance (see section 4.4 

in Chapter 4) determined that in the scenario when small-scale farmers had to pay for ASC 

cost, increased gross return for ASC farmers resulting from increased sale price for ASC-

certified prawn might not compensate costs that small-scale farmers paid for ASC adoption 

and farm upgrading to comply with ASC requirements. Small-scale farmers had limited 

financial capacity but they had to invest available funds in order to upgrade infrastructure and 

farming inputs to meet certification requirements. Payment for certification was another 

major economic issue when farmers had to meet this cost. As estimated by WWF-Vietnam, 

the cost for ASC certification  was about 60,000USD per co-operative compared to an average 

annual income of 915,000 USD per an intensive co-operative and 110,000 USD per an 

improved extensive co-operative based on the cooperatives sampled in this study. Similarly, 

cost for MSC certification was up to 100,000USD for a large fishery (Peacey, 2000). This 
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suggested that certification was only viable for small-scale farmers if they achieved financial 

support from external sources such as NGOs, banks, local government, seafood processors, or 

international retailers. 

Complexity of the certification process was another commonly identified challenge for small-

scale farmers in the Mekong Delta of Vietnam. The process of improving farming practices to 

improve sustainability has created a barrier for the farmers due to the complex requirements 

of the certification procedure which were time consuming and beyond the farmers’ capability 

(Pham et al., 2011). Interviews with farmers showed that farmers lacked the skills and capacity 

to deal with complex procedures, calculations, measurements, and monitoring parameters 

required by ASC certification. Holzapfel and Wollni (2014) reported that records and record 

keeping were difficult tasks that GlobalGAP small-scale farmers faced requiring a high level of 

labour input. Similarly, and despite the forms of support available through co-operatives and 

the WWF program, farmers in this study reported that they faced difficulties with records and 

record keepings of inputs (approximately 11% of farmers interviewed), and environmental 

performance (e.g. BEIA requirements and water quality of discharge effluent) (approximately 

20% of farmers interviewed) and social performance (e.g. pSIA requirements) (approximately 

11% of farmers interviewed). These findings indicate that the interventions to improve 

farmer’s technical capacity to reduce these administrative challenges need to be reviewed for 

effectiveness. 

Although ASC certification has been considered a tool to improve the livelihoods of small-scale 

prawn farmers, for example in Indonesia (Douma and van Wijk, 2012), 10% of ASC small-scale 

prawn farmers in the Mekong Delta of Vietnam stated that their livelihood was not improved 

as a consequence of increased disease outbreaks and increased production cost. This 
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negatively affected the variation in prawn yield, income and revenue of these small-scale 

farmers, and therefore the sustainability of their livelihoods.  

Addressing social issues arising from small-scale prawn farming but also caused by external 

actors and affecting small-scale prawn farmers was another challenge for ASC farmers. 

Farmers in the study had undertaken conflict resolution training and procedures as part of 

ASC certification requirements (pSIA requirements). However, these were complex and time 

consuming for farmers. Moreover, the majority of certification requirements relating to social 

sustainability was concerned with the effects of farming on surrounding communities, but 

conflicts caused by surrounding communities which affected small-scale prawn farmers were 

not taken into consideration nor were resources provided to help farmers reduce the negative 

effects of these conflicts on their welfare. This study found that in some cases small-scale 

prawn farmers experienced conflicts caused by neighbouring farmers, affecting the social 

sustainability of these prawn farmers. For example, interviews with farmers in Ca Mau 

reported that intensive farmers discharged untreated effluent to common waterways during 

a period that improved extensive farmers intake water for their farms. Interviews undertaken 

in Bac Lieu province revealed conflict between improved extensive prawn farmers and rice 

farmers over shared access and use of river water. Specifically, rice farmers reported that 

periods of introduction of brackish water for prawn farming activities into the river has 

affected irrigation and productivity of rice farming. In contrast, prawn farmers claimed that 

there was insufficient brackish water for prawn farming at times due to periods of introduction 

of freshwater to the river which affected growth and productivity of prawn. 
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Table 5.6: Types of challenges that small-scale farmers have been facing when adopting ASC 
global chain requirements 

Challenge 

Percentage of 
interviewees 

who 
identified this 
benefit type 

(%) 

Mechanism through which certification 
generates challenge 

Variation in yield 25.5 Yield is not increased when adopting ASC because 
yield varies depending on weather, quality of seed, 
and disease outbreaks 
No use of antibiotics may negatively affect yield 

Difficult to comply with 
environment requirements 

19.6 Multiple parameters to measures and manage, 
such as DO of effluent and soil conductance 
Increase in costs for treating water quality because 
other farmers discharge to environment 

Cost ineffective / Negative 
effect on economic 
performance 

15.0 Additional expenses, such as for upgrading 
infrastructure, and inputs of seeds 
Increase production costs significantly if farmers 
have to pay for ASC 

Complexity of procedures 
and reporting 

11.1 Multiple procedures, calculations, and parameters 
to measures and manage 
Lack of skills to implement 
Complicated records and record keeping 
requirements 
Multiple documents about feed, PLs, chemicals, 
social and environmental parameters to manage 
Level of time required to meet requirements for 
procedures and reporting 

Livelihood conditions not 
improved 

10.5 No increase in income but increase in expenses 
Diseases still happen which affects prawn yield and 
therefore income 

Social issues still occur 10.5 Time consuming and complex process to record, 
organise meetings and resolve conflict issues with 
neighbours using ASC certification tools and 
mechanisms 
Social conflicts still occur because other farmers 
cause conflicts and ASC certification tools and 
mechanisms do not address this issue 

Other challenges 7.8 Farmers lack capacity to comply with all ASC 
requirements 
Loss of sales as buyers and intermediaries buy non-
ASC prawn at lower prices 
Some farmers are not included into the ASC value 
chain 
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Challenge 

Percentage of 
interviewees 

who 
identified this 
benefit type 

(%) 

Mechanism through which certification 
generates challenge 

Use of unregistered chemicals not permitted, 
which can reduce prawn yield 
High labour needs and costs 
Complexity in meeting requirements for 
biosecurity 
Scattered locations of ASC farms so hard to access 
ASC certification supports and ensure compliance 

 

Interviews with ASC farmers have pointed out some challenges that ASC farmers have been 

facing when adopting and implementing ASC certification. WWF-Vietnam and DARDs should 

focus on supporting farmers to source and secure stable agreements with suppliers for high 

quality inputs, such as seeds, feeds and technical support, through integrating suppliers into 

the chains. This would address farmers’ concerns about production fluctuations due to 

variation in inputs. An alternative option is to seek financial support from other stakeholders 

to sourcing better quality inputs. For example, a pilot model has been undertaken in Bac Lieu 

where the seafood processor supported farmers technically and financially to obtain high 

quality PCR-screened PLs, contributing to improve survival rate of prawn for ASC farmers 

compared to nonASC farmers. In terms of technical support for sustaining prawn production 

under different weather conditions, DARDs at local areas in collaboration with consultancy 

services should be more active in organizing training courses and/or issuing guidance for 

farmers about technical aspects such as farming calendar, prawn health management, and 

farm monitoring. Moreover, WWF-Vietnam should focus more on building capacity for small-

scale farmers to deal with complex environmental criteria and processes for addressing and 

recording social tensions records and seeking resolutions. 
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5.5. Factors affecting to governance and performance of ASC cooperatives 

Levels of consistency of performance between members within an ASC cooperative have not 

been assessed and it is a limitation of this study. However, performance of different ASC 

cooperatives have been studied. For the intensive system, interview data (Section 4.4.1.) 

showed that the ASC cooperatives in Soc Trang region performed similarly on most of social 

indicators. However, ASC farmers in Soc Trang were found to have increased levels of 

performance in some social indicators, such as lower numbers of farmers in Soc Trang used 

antibiotics for disease treatment/prevention than those in Ca Mau, and a higher proportion 

of ASC farmers in Soc Trang inform other resource users about disease/unusual mortality in 

their farms compared with those in Ca Mau. The improvements in social performance are 

likely to relate to institutional governance factors, such as the number of best practice 

management and certification schemes – or governance mechanisms - adopted by 

cooperatives across time. For example, the cooperatives in Soc Trang have adopted a higher 

number of schemes and standards (BMP, ASC and VietGAP) compared with the cooperative 

in Ca Mau . With two governance mechanisms, member farmers of the cooperatives in Soc 

Trang might have more improved awareness of how to mitigate negative social impacts. 

Additionally, differentiation in social performance could be explained by the differences in 

cooperative scale. The Soc Trang cooperatives were smaller than the Ca Mau cooperative 

(approx. 20 members and 45 members respectively). As a result, the ASC cooperatives in Soc 

Trang were potentially more able to change cultural norms of member farmers than those in 

Ca Mau. In contrast, ASC farmers in Ca Mau have better production performance than those 

in Soc Trang. This was strongly related to intensification levels. Surveys showed that ASC 

farmers in Ca Mau had significantly higher stocking density than those in Soc Trang. This has 
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led to higher yields and ultimately higher gross returns and livelihood benefits observed for 

farmers in Ca Mau. 

In terms of improved extensive farming systems, the ASC cooperative in in Bac Lieu 

successfully achieved VietGAP certification before moving to ASC certification in 2016 while 

those in Ca Mau only adopted BMP program in 2009 then moved to ASC in 2015. As a result, 

farmers in Bac Lieu achieved more institutional and technical support; potentially enabling 

higher social performance than those in Ca Mau (Section 4.2.3.). Moreover, ASC farmers in 

Bac Lieu employed more improved farming practices (application of lime in pond preparation, 

probiotics and fertilisers in water treatment and maintenance, see Section 3.4.3.2.). These 

technical attributes contributed to improve production performance of farmers in Bac Lieu. 

Another important attribute that has potentially contributed to levels of social performance 

was the diversity of farming systems used by farmers within a single cooperative.  The 

cooperative in Bac Lieu adopted only improve extensive farming while the one in Ca Mau 

employed both intensive and improved extensive farming system. Accounting  for different 

farming systems within a cooperative might lead to reduce effectiveness of the governance 

and capacity to improve social performance, and increase the burden of management and 

monitoring when adopting certification. 

5.6. Conclusion 

The deployment of third-party certification such as ASC for small-scale prawn farmers in the 

Mekong Delta of Vietnam has been initiated in response to this buyer-driven global value 

chain and has yielded substantial improvements in specific areas of economic, environmental 

and social sustainability as well as successful integration of most participating small-scale 

farmers into the global value chain.  
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The ASC value chain comprised both the vertical linkages between actors involved in inputs, 

production, processing and markets and the horizontal linkages between small-scale farmers 

in the production segment. Both of these types of linkages and the process of certification 

itself to enable access to the value chain generated a range of effects on the social, economic 

and environmental sustainability of small-scale prawn farming in the study area.  

Small-scale farmers in many cases appear to have been able to integrate in to the ASC value 

chain, although this appears to be dependent on external support and the establishment of 

co-operatives, and the benefits and degree of this integration are not even or consistent 

across all farmers interviewed. Besides, barriers in the design of ASC certification remain and 

these are: complicated procedure to adopt, time required, costs of upgrading, etc, and these 

can act as disincentives to adopt, therefore excluding these farmers still from the GVC. Or they 

can detract from the economic benefits gained. Even for those farmers who received enough 

support to shift to meet ASC requirements, there are still challenges and these are: (1) social 

sustainability as defined by ASC certification requirements does not directly consider conflicts 

caused by neighbouring farms the impact of these on prawn farmers themselves, (2) the issue 

of lost yield through variation in yield, and its impact on economic performance, and (3) 

increased expenses for farm operating not being sufficiently offset by any positive effects on 

income. These challenges could potentially detract from any benefits gained through ASC 

certification. 

Even for those farmers who received enough support to shift to practices which meet ASC 

requirements, there are still challenges arising from the failure to establish contract farming 

arrangements or access price premiums, which demonstrates that ASC certification alone may 

not be sufficient to prevent these farmers from being excluded from the ASC value chain.  
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Exclusion of small-scale intermediaries was an effect of the ASC value chain which this study 

identified.  In the Mekong Delta of Vietnam, the small intermediaries’ livelihood relies on 

purchasing and on-selling prawn from small-scale farms in remote areas to seafood 

processors.  The contract farming established in relation to ASC certification shortened the 

product flow from farms to seafood processors and contributed to increase revenue for small-

scale farmers but this also led to exclude small prawn intermediaries, in many cases, and 

diminish their livelihood opportunity.  

Although ASC certification was found to not to be economically efficient in some cases, and 

not economically viable for small-scale improved extensive farming (as discussed in Section 

4.5.2.1), ASC certification and its intervention did successfully contribute to mitigating 

environmental and social impacts of prawn farming. Improvements in the adoption of more 

responsible farming practices (i.e. conducting BEIAs, minimal use of antibiotics for disease 

treatment, and pesticide-free production were all observed for ASC farmers, in contrast to 

nonASC farmers) were important outputs of ASC certification. Social outputs of ASC 

certification in the form of increased capacity of farmers to reduce effects of conflict or of 

farming practices themselves on surrounding communities and labourers through uptake of 

pSIA and social responsibility training courses (i.e. work safety, welfare for labourers, and 

conflict resolution) were also significant. Certification has been considered as an intervention 

which generates improvements in food safety, environmental and social practices of farmers. 

Moreover, importing countries have used certification as a non-tariff import barrier to force 

prawn producers to adopt and implement.  As such, ASC certification has been used for prawn 

farming in the Mekong Delta of Vietnam since 2013 as a market-based non-government 

environmental and social governance tool for prawn farmers in both large firms and small -

scale farms. It has been proven in this study that ASC certification forces higher standards 
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through its governance mechanisms than the local government agency (DARDs) does because 

ASC has created an economic incentive for small-scale farmers to improve environmental and 

social performance but also enhance their livelihood through integrating farmers into the 

global value chains. This delivers an increase in market access and as well as a price premium. 

Moreover, ASC certification helps farmers to access to financial, institutional and technical 

supports for farmers clustered in cooperatives. In contrast, DARDs focus on national 

regulation of food hygiene and safety for seafood products, waste disposal, and effluent 

disposal and technical aspects such as stoking density, stocking calendar, and farming 

techniques. DARDs fails to integrate small-scale farmers into the global value chains as they 

do not have the market-based financial incentives or other governance mechanisms to 

support farmers to adopt international certification. As a result, DARDs established support 

programs for small-scale farmers to adopt and implement the national standard, VietGAP. 

However, VietGAP is not internationally recognized; therefore, VietGAP is only targeting 

domestic markets where food safety, environmental and social responsibilities are less 

stringent than global markets.
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Chapter 6: General discussion and recommendation 

6.1. Introduction 

Seafood (including capture and aquaculture) plays an important role in providing animal 

protein intake for human consumption, accounting for 17% of the total animal-based protein 

consumed by the global population in 2018 (Cordeiro, 2019). Aquaculture has become an 

increasingly important source of seafood-based protein, contributing to over 50% of total 

seafood consumed globally (FAO, 2016), due to increasing demands for seafood from 

consumers and depletion of wild capture fisheries (Henchion et al., 2017). Rapid development 

of aquaculture by application of intensification and globalization are mechanisms to meet 

increasing demands for global consumption (Bostock et al., 2010; Henchion et al., 2017). This, 

on the other hand, is escalating environmental issues (such as pollution, destruction of coastal 

ecosystems, salinization, and disease transmissions), and economic and social issues (market 

share, unstable livelihood, reduced incomes, and employment, and social conflicts) for small-

scale producers in particular (Klinger and Naylor, 2012). The rate of expansion and 

intensification of aquaculture production has also amplified  a number of food safety risks 

which have potential implications for human health (Karunasagar, 2008; Okocha et al., 2018). 

In response to these environmental, social and food safety issues arising from expansion of 

aquaculture, regulatory mechanisms have been introduced as forms of agri-food system 

governance to provide some quality assurance with regard to accountability and truth to 

consumers (Hatanaka et al., 2005; OECD, 2011). More recently, the regulatory mechanism has 

shifted from public governance mechanisms implemented by government agencies from 

seafood importing or producing countries to private or market-based governance initiatives 

implemented by industry associations, NGOs, and retailers  which are increasingly used to 



Chapter 6: General discussion and recommendation 

330 
 

drive production of more environmentally and socially sustainable food products (Bonsaksen, 

2014; Foley and McCay, 2014; Washington and Ababouch, 2011). 

The increasing requirement of global markets for products that meet the quality management 

standards of these market-based initiatives for responsible seafood products, such as 

certification schemes (Haghiri, 2016), has created an effective non-tariff trade barrier for 

aquaculture producers. This is particularly the case for farmed prawn producers in Vietnam 

who produce a significant proportion of the total global prawn production, accounting for over 

14% of the total global farmed prawn production in 2016 (Portley, 2016). In response, a large 

portion of the prawn farming sector in Vietnam has commenced  transitioning to responsible 

farming practices to overcome this barrier, through which environmental, social impacts and 

food safety issues have been addressed by public and private sector governance mechanisms 

(Bui, 2011; Omoto, 2012; Tran et al., 2013c).  

Adoption of certification schemes is becoming necessary for large-scale prawn producers to 

expand market access (Omoto, 2012) but these schemes are difficult to access for small-scale 

farmers and whether they improve sustainability and deliver benefits for small-scale farmers, 

beyond market access, is unclear (Marschke and Wilkings, 2014; Phillips et al., 2007; 

Subasinghe and Phillips, 2007). The extent to which the effects of certification schemes for 

small-scale farmers are positive is contested. WWF (2012) have claimed that sustainable 

certification enabled farmers to considerably increase production efficiencies and their triple 

bottom line performance of environmental, social and economic sustainability while Gnych et 

al. (2015) has argued that certification has the potential to increase farmers’ public exposure 

and potential of criticism for responsible farmed products. Certification aimed to minimize 

tradeoffs between social and environmental sustainability (Hatanaka and Busch, 2008; 
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Vandergeest, 2007), but with financial benefits in the form of a premium and production 

efficiencies were not apparent (Gnych et al., 2015). The introduction of certification and 

associated donor support programs to facilitate adoption was found to have resulted in 

increased yield in a number of studies (Beuchelt and Zeller, 2011; Miller and Spoolman, 2016) 

and increased incomes (Omoto, 2012) but others have argued that certification and associated 

interventions did not transparently enhance productivity  or economic performance 

(Baumgartner and Nguyen, 2017). 

The accessibility of certification schemes for small-scale farmers has been investigated by 

Marschke and Wilkings (2014), who reported that certification was not always appropriate for 

small-scale farmers because the farmers have been facing issues with intensive written 

documentation, high transaction costs, reduced marketing capacities, limited access to 

efficient production technology. Similarly, Holzapfel and Wollni (2014) found that certification 

was not viable for small-scale farmers due to its substantially high costs (such as costs of 

certification compliance and initial investments on infrastructure and equipment), limited 

capacities of farmers in implementation of required best practices (such as traceability and 

record keeping). As a result, the majority of small-scale farmers have been found to be unlikely 

to change their farming practices towards responsible farming practices in compliance with 

the certification threshold (Jonell et al., 2013). This has raised the question as to whether 

certification is the best mechanism to increase market share and improve livelihood 

conditions for small-scale farmers, and therefore whether means to assist small-scale farmers 

to adopt certification schemes are generally required in the design of these schemes. 

Certification could become a tool for improving social, environmental, and economic 

performance for small-scale farmers if certification was incorporated with donor interventions 
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and vertical integration with food processors/exporters to overcome obstacles of certification 

adoption and integrate small-scale farmers into a sustainable value chain over the short-term 

(Holzapfel and Wollni, 2014). In the Mekong Delta of Vietnam, WWF-Vietnam has initiated a 

donor-assisted ASC certification adoption program for small-scale prawn farmers (clustered in 

cooperatives) for the purposes of generating positive sustainability effects and direct benefits 

for participating small scale farmers. Investment by WWF in this initiative is predicated on the 

assumption that such donor programs are effective models for enabling small scale prawn 

farmers to access a certification program and generate positive effects across a range of 

sustainability dimensions. 

This study aimed to examine effects of ASC certification and associated donor-support 

program interventions by analyzing and comparing production outputs of small-scale farmers. 

The induced effects of any production change as well as any other direct effects of certification 

adoption and conformance with certification requirements on economic performance, social 

performance, and integration of small-scale farmers into the prawn value chain and 

governance structure of the value chain were also examined. This study was carried out by 

field studies to collect primary data from 233 small-scale prawn farmers (116 ASC farmers 

clustering in four ASC co-operatives and 117 non-ASC farmers), local DARDs officers, WWF-

Vietnam Officers, and seafood processors/exporters based in the Mekong Delta of Vietnam in 

2016 and 2017. Data was collected using focus group discussions and individual interviews 

using structured questionnaires. Secondary data was also obtained from records held by 

government agencies (local DARDs and VASEP), WWF-Vietnam, and farmer co-operatives. 
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6.2. Findings and implications 

6.2.1. Production effects of ASC certification 

The first objective of this study, which was to examine the performance of small-scale prawn 

farmers, in relation to the production outputs, when adopting ASC certification, was achieved 

by revealing a range of effects of ASC certification and the donor-assisted program provided 

by WWF-Vietnam, local DARDs, and seafood processors through technical support and 

training on the production performance of small-scale prawn farmers arising from the uptake 

of responsible farming practices. This study found that ASC certification significantly 

contributed to improved production performance (i.e. ASC farmers had lower stocking 

densities but achieved higher survival rates and equal yield compared to non-ASC farmers) 

through the application of responsible farming techniques and inputs that met ASC 

requirements. 

As discussed in Chapter 3, the majority of ASC small-scale farmers in this study were found to 

have applied appropriate biosecurity measures in their farming techniques to prevent disease 

outbreaks and improve productivity respectively than those who have not adopted ASC 

certification. A large proportion of ASC farmers in this study used PLs that were produced from 

approved broodstock sources and met ASC requirements on disease quarantine and 

management. Additionally, the proportion of ASC farmers who purchased PCR-screened PLs 

was substantially higher than non-ASC farmers interviewed. Application of PCR-screened PLs 

has been proved to be effective in mitigating the probability of disease outbreaks in grow-out 

by reducing vertical transmission of disease outbreaks from hatcheries to production cycles 

(Joseph et al., 2015). Application of appropriate measures included pond preparation and 

treatment, stocking density, and pond management that were appropriate to farmer’s 
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capacity and ability to enhance production performance. Other studies have reported that the 

application of sustainable certification resulted in a reduction of productivity for agricultural 

products (Jena et al., 2012; Kniss et al., 2016) due to limitations on use of certification-

approved inputs (Bray and Neilson, 2017). In contrast, the current study revealed that ASC 

farmers practices have included lower inputs such as stocking density but achieved better 

survival rate so producing the same levels of productivity as compared to non-ASC farmers 

practices of higher stocking density but lower survival rate, suggesting improvements in 

production performance due to implementation of responsible farming practices from ASC 

certification. This indicates that improved production can be achieved when farmers adopt 

appropriate farming techniques that conform with requirements for certification but are also 

appropriate to farmers’ capacity and capabilities for certification management and monitoring. 

It also indicates that interventions from NGOs and other actors in the global value chain such 

as seafood processors, and local DARDs offices, are important to provide technical support for 

farmers’ sourcing of high quality inputs and capability building in implementing responsible 

farming techniques. This finding is consistent with other studies showing that certification is 

an effective market-based incentive for sustainable production for small-scale farmers in 

agricultural sectors (Arnould et al., 2009; Millard, 2011; Vellema et al., 2015) and aquaculture 

(Belton et al., 2015; Belton et al., 2011; Nair et al., 2014; Nguyen et al., 2010a). 

The literature reported that many studies on prawn farming in Vietnam collected data on 

stocking densities based on the number of PLs purchased and did not consider whether there 

have been any additional numbers of PLs that hatcheries offer to farmers as a bonus. 

Consequently, the failure to take into account this bias in calculating stocking densities may 

have substantially biased calculation of the survival rates. This study revealed that ASC farmers 
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obtained bonuses ranging from 5 to 20% of the total PLs purchased; therefore, the calculation 

of actual stocking densities and survival rates was based on the sum of the total number of 

PLs purchased and number of bonus PLs. Consequently, this study offered more accurate 

analysis of stocking densities and survival rates than many other published studies. 

The results of this research suggest that, in this case, subsidies to reduce the cost of 

participation in, support farmers to achieve better quality of inputs, and accreditation under 

sustainable certification programs of small-scale seafood producers were successful in the 

short term. However, as the subsidy is transient (i.e. linked to an ENGO-funded intervention 

program designed to increase initial uptake of the certification scheme in question), it is not 

possible to assess the long terms effectiveness of this intervention nor the impact of the 

subsidy’s removal. 

6.2.2. Economic effects of ASC certification 

Impacts on economic performance was one of the key factors influencing farmers’ decision to 

adopt certification. The second objective includes two key aspects: identify effects of ASC 

certification on economic and social performance. The analysis undertaken used a range of 

economic and financial measures to compare economic performance of ASC and non-ASC 

farmers. A full cost-benefit analysis was not undertaken due to the lack of data on two key 

parameters; hidden costs and actual gross returns for products once certified, and it remains 

as a limitation that needs further research to address. However, this study found that ASC 

certification benefited farmers by forming linkages between ASC farmers and seafood 

processors providing grants for farmers to cover the ASC costs; increasing gross returns 

through the price premium for ASC-certified prawn; and enhancing market access for ASC 

farmers.  
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Adoption of ASC certification and the associated compliance requirements was identified as a 

cost although the size of the cost relative to other operating costs was variable. As discussed 

in Chapter 4, this study determined that farmers had to invest approximately 5% more for 

intensive farming and 48% more for improved extensive farming to achieve ASC certification. 

Although ASC compliance costs were potentially high for many small-scale prawn farmers, 

particularly for improved extensive farmers, ASC compliance costs were not a barrier to 

adoption of certification because the costs were covered by donors from the ASC certification 

program. This finding is similar to that of Omoto (2012) who found that costs for organic 

certification for small-scale prawn farmers in the Mekong Delta of Vietnam was not a financial 

constraint because costs were covered by a donor program. The evident dependence on 

donor program support to mitigate the costs of ASC certification compliance has raised the 

question as to whether small-scale prawn farmers would maintain the certification scheme 

when the donor program ended. Moreover, in the case of one of the subsidies (i.e. WWF-

Vietnam donor program) ending, whether the seafood processors would like to maintain 

farming contracts with small-scale farmers remains uncertain. At least in the three-year period 

for which ASC certification is valid, farming contracts between small-scale farmers and 

seafood processors may remain. During this period, annual surveillance audits would be 

carried out and costs for the surveillance audit will be expected to be less than the costs for 

the initial investment in ASC adoption. Avoiding this initial investment cost again to retain 

contracts with seafood processors may make it economically beneficial to maintain ASC 

certification for farmers. However, the likelihood that small-scale farmers withdraw from 

certification when the subsidies end is likely to happen as it has been observed for GlobalGAP 

for fruit and vegetable in Thailand. Evidence from GlobalGAP certification for agricultural 

products in Thailand has shown that donor-supported programs for certification adoption for 
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small-scale farmers may not be sustainable, based on the substantial proportions of small-

scale farmers observed to have withdrawn from the certification schemes after donors 

withdrew their support  (Bignebat and Vagneron, 2011b; Holzapfel and Wollni, 2014). 

To address this question this study has examined the effect on economic returns of 

certification. If the economic returns can compensate costs for certification compliance, it can 

be assumed there will be increased likelihood that small-scale farmers will continue to 

maintain certification compliance and that other small-scale farmers may adopt certification. 

Price premiums generated through sales of certified product is an important economic 

incentive for farmers and a form of compensation for the additional costs they incur in 

transitioning towards responsible farming practices, and therefore an important economic 

factor in the tradeoffs farmers confront when deciding whether or not to adopt certification. 

This study revealed that formal written contracts between farmers and seafood processors 

were established to ensure that ASC certified farmers could obtain a price premium which 

ranged from 10 to 20% of the average market price of non-certified prawn (see section 4.5.1 

in Chapter 4). This substantially contributed to increased economic returns of small-scale 

intensive prawn farmers but had a limited beneficial effect on improved extensive farmers 

economic performance. Therefore, this study was able to determine that it was unlikely that 

the increased returns generated by ASC certification for improved extensive farmers would 

cover the costs for ASC compliance in a scenario in which the donor program ended; and as 

such, Certification could fail to generate livelihood benefits for small-scale improved extensive 

farmers. However, this study provided evidence that ASC certification was a factor 

contributing to improved environmental and social performance of farmers through 

improving farmers’ awareness, capability and capacity to adopt practices that mitigate or 

minimise environmental and social impacts. Moreover, a reduction in application of 
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antibiotics of ASC in disease treatment and prevention and pesticides in pond preparation 

showed effective intervention of ASC to minimize food hazards for consumers and protect 

aquatic biodiversity. Consequently, this study has highlighted the high degree of dependence 

of this group of farmers on the donor program to support certification adoption and 

compliance. This is problematic as NGOs have limited capacity and resources for long term 

support; therefore, support from seafood processors is likely to become necessary to ensure 

financial sustainability of certification adoption for small-scale prawn farmers, particularly 

those using improved extensive farming systems. NGOs and seafood processors are not likely 

to provide fund for improved extensive farmers to upgrade to intensive farming systems due 

to the high cost of upgrading. Additionally, improved extensive farmers have limited capacity 

to deal with intensive practices. Moreover, government policy may not allow farmers in some 

areas to upgrade to intensive systems.  

This study revealed a strong link between farmers and seafood processors established through 

contract farming agreements which incentivized farmers through provision of access to price 

premiums to participate in collective actions (i.e. certification) to transition to sustainable 

farming practices. As a result, financial support from processors could contribute to economic 

sustainability of donor-assisted certification program in the long run (Holzapfel and Wollni, 

2014). 

In terms of distributional effects, ASC certification by small-scale farmers as supported 

through the range of externally-funded intervention programs described has had a range of 

positive economic effects on most participating farmers, including access to financial support  

to offset ASC adoption cost and expenses for ASC approved inputs of PLs and feed; contract 

farming agreements with seafood processors to establish post-harvest linkages; and price 
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premiums for ASC certified prawn. However, in some cases participating farmers were also 

found to either miss out on price premiums or access to the ASC value chain, or experience 

transaction costs associated with ASC certification so high that it outweighed any benefits 

through input subsidies or increased revenue. These cases were identified throughout all 

regions of this study (e.g. high cost for upgrading farms to meet ASC requirements and price 

premium could not compensate additional expenses for ASC, particularly for farmers using 

the improved extensive farming system).  

It remains unclear whether certification has in fact had the effect of providing substantially 

expanded access to new export markets for prawn product produced by small-scale farmers.   

Broadly, achieving certification has been found to  enable producers (including farmers and 

seafood processors/traders) to access new market segments through participation in 

particular chains (Bolwig et al., 2010). However, in their study of small-scale seafood 

producers in the global south, Marschke and Wilkings (2014) found that certified seafood 

products have been sold only to niche markets. Additionally, Washington and Ababouch (2011) 

found that the majority of seafood standards and certification schemes (58%) in their studies 

were oriented for specific markets. This suggests that certification may in some cases only 

function to overcome non-tariff trade barriers for a limited number of existing, specific 

markets, rather than open up opportunities for new markets and therefore increase demand 

for products. 

This study examined three scenarios where different estimations of expenses and economic 

returns have been applied. These scenarios are (1) costs for ASC adoption were paid by the 

WWF-Vietnam’s donor program and the improved extensive prawn farmers had not obtained 

ASC certificate yet; (2) ASC certification cost was paid by the WWF-Vietnam’s donor program 
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and farmers obtained ASC certification and associated price premium; and (3) farmers paid 

ASC certification costs and obtained ASC certified with price premium. This created a 

conceptual approach for evaluating the design of certification supporting programs to 

maximize economic effects of certification and interventions of donors and their supporting 

programs for short and long-term benefits. This also offered opportunities for farmers, NGOs, 

governmental agents, and other relevant stakeholders to consider whether certification itself 

without financial incentives could be sustainable for small-scale farmers, particularly for 

improved extensive farmers, under specific economic conditions. Further extension of this 

approach could inform the design of alternative financial incentive mechanisms and their 

effects on economic performance on farmers and viability of certification. It is suggested that 

intervention programs should focus on the preliminary step of supporting the establishment 

of value chains between farmers and seafood processors to ensure that farmers are able to 

access to financial support from processors to overcome cost barriers to adopting and 

implementing ASC certification. Financial support can be in the forms of a loan from seafood 

processors for production or a price premium that is paid for ASC-certified products. In this 

study, price premiums and linkages were offered for farmers as economic incentives to 

encourage farmers to produce prawn more environmentally and socially sustainable. 

6.2.3. Social effects of ASC certification 

The study was able to meet the second objective, which was to examine the effects of ASC 

certification on the social performance of small-scale farmers in the Mekong Delta of Vietnam. 

Evidence of positive effects on social sustainability of small-scale prawn farming with adoption 

of ASC certification has been identified in Chapter 4 of this study. These included direct effects 

on farmers’ social capital and human and technical capacity, such as increased knowledge and 
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capacity to manage social risks and general farm social performance, as well as indirect effects, 

including: improved livelihood conditions, improved mechanisms for identifying and resolving 

social impacts associated with prawn farming through pSIA, and improved likelihood of 

reducing social conflicts with other resource users. 

This study found that the ASC certification program enabled social sustainability by improving 

knowledge and capability of farmers in a range of areas through the provision of training for 

small-scale farmers in, for example, enhancing farmers’ technical capabilities generally 

through training in better farming practices,  improving womens’ social status in prawn 

farming, enhanced social welfare conditions for the labor force, increased opportunities for 

local labor, and contributing to improving livelihood for local communities. Besides the above 

direct social benefits of ASC certification for farmers and surrounding communities, the 

scheme brought to small-scale farmers and affected communities a range of induced or 

indirect beneficial social effects through a variety of mechanisms. For example, improved 

livelihood conditions for farmers were enabled through improved economic performance and 

security (see section 4.4 in Chapter 4); improved social capital and reduced likelihood of 

conflicts with other resource users was enabled by ASC farmers following recommended 

stocking densities and calendars, applying appropriate effluent treatment methods, and 

reporting diseases locally, as well through implementing mitigation measures identified by the 

pSIA. These demonstrate the effects ASC certification has on the presence of livelihood assets 

and on livelihood outcomes as described in Figure 1.3. 

Other studies have predominantly approached the issue of social effects of certification by 

only identifying social impacts of prawn farming on surrounding communities and resolutions 

for social conflicts using secondary data sources rather than systematic assessment of social 
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impacts  (Boyd et al., 2005; Lebel et al., 2016).  In contrast, this study revealed that ASC 

certification provided a more expert-informed and efficient tool for assessment of social-

related issues arising in prawn farming and, therefore, for identifying more efficient and 

appropriate solutions to address potential social risks that had been identified. The ASC 

certification program adopted the pSIA approach, which involved an inclusive process of 

documenting dialogue and co-production of impact assessment and mitigation measures with 

participating stakeholders (ASC farmers and other resource users), local government, and/or 

a civil society organizations (WWF and IDH, 2014), and which has been shown to be more 

effective than traditional technocratic methodologies of social impact assessment and 

mitigation (Becker et al., 2003). Adoption of the pSIA approach requires farmers address risks 

and identified impacts of farming activities on surrounding communities in terms of social and 

cultural impacts (e.g. indigenous rights, social inclusion/exclusion, and gender equity), 

economic impacts (e.g. local employment opportunities and influence on other livelihoods in 

communities), and environmental impacts (e.g.  resource sharing and influence of farming on 

quality and availability of resources). As a consequence, measures have to be applied by 

farmers to mitigate the risks and impacts and the outcomes of the mitigation have to be 

reviewed and resolved at least annually to ensure farmers meet the ASC requirements for 

social sustainability, and thereby reduce any potentially negative social effects of farming. This 

study indicated that ASC certification successfully mitigate social impacts of prawn farming 

and increase social capital for small-scale farmers through training programs on labour welfare, 

work safety for labors, gender equity, development of local communities, and conflicts 

records and resolutions. However, some social tensions have been observed for improved 

extensive farming. It raises concerns whether the intervention programs fail to achieve social 

goals of ASC because the interventions do not focus on the correct directions of social 
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responsibilities or the programs fail to acquire highly qualified consultancy services to address 

all areas of social impacts of prawn farming.  

This study also found that a small number of ASC farmers were not able to participate in the 

ASC value chain (see section 5.4.4 in Chapter 5) due to failure to implement ASC requirements. 

This indicates that adoption of ASC certification may not be an appropriate or feasible pathway 

for all small-scale farmers, in which cases the national VietGAP scheme may be more 

appropriate to adopt and implement for production focused on domestic consumption 

(Marschke and Wilkings, 2014). Since 2013, the national authorities (i.e. MARD) have been 

applying regulated governance mechanisms for aquaculture which require aquaculture 

farmers to adopt more responsible farming practices in accordance with national regulations 

and legislation concerned with food safety and quality, animal health and welfare, 

environmental integrity and socioeconomic sustainability. (Nguyen, 2015). This requires all 

Pangasius farmers to employ the national standards (VietGAP) or equivalent international 

certification and that is compulsory for catfish farming since 2016 (i.e. Decree 36/2014/ND-

CP) while it is encourages prawn farmers to adopt the national or international standards. In 

terms of incentives for small-scale prawn farmers to adopt this scheme transaction costs for 

VietGAP are comparatively low as prawn farmers are already largely in conformance with the 

standards of this scheme as it is the basis for the national regulatory systems for prawn 

farming activity. More importantly, MARDs has initiated the support programs (technical, 

institutional, and financial subsidies) for VietGAP, which encouraged farmers to employ this 

national scheme 
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6.2.4. Environmental effects of ASC certification 

In addressing the three research objectives, this study additionally examined indirect effects 

of ASC certification on environmental performance. Environmental effects of ASC certification 

by small-scale prawn farmers have not been directly observed in this study but results from 

this study showed both direct and indirect effects on specific areas of environmental impact 

and sustainability by assessing the level of uptake of environmentally responsible practices. 

This study confirmed that ASC certification enhanced farmers’ capacity and knowledge capital 

on more responsible farming practices for better environment. In fact, ASC farmers adopted 

responsible practices by not using antibiotics in prawn farming, which indicates indirectly that 

ASC adoption can lead to mitigation of environmental effects of antibiotic use associated with 

conventional prawn farming on natural ecosystems. Prohibition of the application of 

antibiotics in ASC prawn farming has been found to have contributed to the elimination of the 

risks of impacts on natural ecosystems in other studies (Cairns et al., 2018; Grenni et al., 2018; 

Nguyen et al., 2016). Pesticides were found to still be in use in prawn farming in Vietnam 

(Nguyen et al., 2016) and this was confirmed in this study. Pesticide use has been found to 

lead to changes in physiology characteristics of aquatic animals and microorganisms 

(DeLorenzo et al., 2001; Huynh et al., 2010; Kohler and Triebskorn, 2013). ASC farmers did not 

use pesticides in pond treatment (see section 4.4 in Chapter 4) so as to mitigate the risks of 

pesticide contamination of farmed prawn product and natural ecosystems, demonstrating 

farmers’ responsibility in producing prawn in environmentally sustainable conditions. Other 

farming practices demonstrating commitment to sustainable prawn farming, such as retaining 

sludge, reducing water turbidity before discharge, and retaining farmed water that contained 

disease agents due to mass mortality of prawn (see section 4.4.3 in Chapter 4), indirectly 
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demonstrate positive effects of ASC certification on facilitating farmers to reduce 

environmental effects of small-scale prawn farming.    

6.2.5. Food safety effects of ASC certification 

In addressing the three research objectives, this study additionally examined indirect effects 

of ASC certification on food safety performance. Food safety concerns are not directly 

addressed in ASC certification schemes (Marschke and Wilkings, 2014) but this study found 

that some requirements of ASC certification indirectly incorporate food safety into their 

criteria. The prohibition of use of antibiotics and pesticides in ASC certificated farming 

demonstrates effects of the certification scheme in eliminating potential risks of antibiotics 

and pesticides to human health. Additionally, requirements to use only national approved 

veterinary chemicals in prawn farming also contribute to ensuring products meet food safety 

concerns. Moreover, the exclusion of small-scale intermediaries in the ASC value chain (as 

discussed in section 5.4.2.3. in Chapter 5) has led to a reduced likelihood of mishandling and 

mislabeling of certified and non-certified prawn, which in turn has led to a reduction in risks 

to the ASC global value chain and to human health caused by non-certified or mislabeled 

products. The ASC certification scheme and donor-supported program facilitated farmers to 

adopt and comply with these national requirements. Through the donor program, WWF-

Vietnam and DARDS have collaborated to disseminate updated legal documents for food 

safety to ASC farmers and also provide training courses in using approved veterinary drugs 

and chemical products that are permitted under national regulations for food safety.  

6.2.6. Effects of integration of small-scale farmers into the ASC value chain 

This study achieved the third research objective through the evaluation of the integration of 

small-scale prawn farmers into the prawn value chain on adoption of ASC certification, and 
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the design of governance arrangements and roles of stakeholders involved in the ASC value 

chain. This study found that achievement of ASC certification facilitated access by most small-

scale prawn farmers to the ASC global value chain via linkages with seafood processors, and 

that this functioned as a mechanism to distribute economic benefits to farmers through access 

to price premiums, improved livelihood through access to secure contract farming options, 

and improved social capital and capability for collective action through effective participatory 

governance structures. Vertical integration between farmers and other stakeholders (seafood 

processors, local DARDs, and NGOs) was found to be an important mechanism that enabled 

these beneficial effects. In addition, integration of farmers into the global value chain has been 

found to improve public profiles of farmers in internationally competitive markets (Blackman 

and Rivera, 2011), resulting in increased market access (Hatanaka and Busch, 2008).  

Such vertical integration has been found to also introduce negative effects for small-scale 

farmers in the form of external pressure and transaction costs to meet value chain 

requirements due to the increased level of governance from value chain and other 

stakeholders.  However, technical, financial and institutional support provided by the donor-

assisted program for the ASC value chain benefitted farmers by mitigating or reducing these 

technical and financial costs and constraints arising from certification implementation and 

increasing farmers’ capacity for value chain integration through adoption of recognized 

sustainable aquaculture practices and standards. Horizontal integration between small-scale 

farmers to form ASC cooperatives (acting as lead firms) to produce a large volume of prawn, 

ultimately, increases capacity of farmers in negotiation with seafood processors and NGOs 

and seeks support for certification adopting and price bargains for ASC-certified products. 

Establishment of farm cooperatives enabled farmers to increase capacity and ability to deal 

with complexity requirements of sustainable certification and as well as national and 
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international regulations in relation to sustainable aquaculture. These interventions, as well 

as the beneficial effects for farmers on economic returns and security of access to markets, 

appear to compensate for the negative effects arising from adopting certification for the 

majority of farmers investigated in this study, however further analysis is warranted to more 

quantitatively assess the benefits and costs farmers and stakeholders are required to reconcile 

and to determine any distributional effects across the farmer population. Furthermore, 

findings of this study highlight the need for the farmer co-operatives to increase their capacity 

to support the process of transitioning farmers from traditional to responsible prawn farming 

without interventions and funding from external actors. Additionally, other stakeholders (i.e. 

NGOs, DARDs, and seafood processors) have had opportunities to review and re-design 

interventions that could enhance farmers’ and co-operatives’ capacity to adopt responsible 

farming practices at lowest cost while achieving long-term benefits. 

This study found that the beneficial effects of successful integration of small-scale farmers 

into the ASC global chain included reduced environmental impacts through improvements in 

farming practices and use of lower-impact inputs, reduced social impacts on surrounding 

communities through the application of the pSIA tool and any mitigation measures developed, 

enabling of traceability of products, and increased resource use efficiencies GlobalGAP and 

GAA-BAP certification schemes integrate post-production practices (i.e. harvest and transport 

practices) into the standards for farmers. In contrast, ASC certification has different standards 

for different segments in the prawn value chains. All processors and relevant parties involved 

in harvesting, handling and transporting ASC-certified product must be certified for MSC Chain 

of Custody (most recent version: MSC CoC v5.0). This has helped to reduce pressures on ASC 

farmers to adopt and implement certification and has shared greater levels of responsibility 

between prawn stakeholders. 
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As mentioned in Section 6.2.1., the subsidy strengthened the networks between value chain 

actors, especially between farmers and the seafood processors for outputs of ASC-certified 

products. Moreover, the subsidies have initiated a linking network with prawn hatcheries who 

supplied better quality PLs as actors in the input part of the chain. It is suggested that the 

linkages should extend to feed manufacturers and/or feed retailers. Feed costs account for 

more than 50% of total operating costs and feeds that meet ASC requirements may have 

higher prices than normal feeds, leading to potentially higher operating costs for farmers and 

reduced economic returns. Establishing linkages between farmers and feed 

manufacturers/retailers can benefit farmers because farmers in ASC cooperatives can buy 

from the same feed manufacturers/retailers and buy in bulk. Consequently, farmers can get 

better feed price and reduce the transaction costs of meeting ASC feed traceability 

requirements. 

6.2.7. Opportunities and challenges of ASC certification for small-scale farmers in the 

Mekong Delta of Vietnam 

Many certification schemes mainly target niche markets (i.e. Naturland and GlobalGAP for 

Europe and GAA-BAP for USA), however this study found that ASC certification scheme is 

targeted at broader international markets (ASC in this study were sold to Europe, Japan, 

Hongkong, and Singapore). This provides more opportunities for ASC small-scale farmers to 

access new certification-centric export market segments. Adopting ASC certification offers 

small-scale farmers economic benefits such as financial support schemes from NGOs and 

seafood processors, technical support from local government, NGOs, and seafood processors, 

as well as contract farming which ensure outputs and price premiums. The extent to which 

these types of economic benefits are available from other certification schemes remains 
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unknown. On the other hand, ASC certification requirements are more demanding of small -

scale farmers than other international certification schemes in use in Vietnam.  ASC 

certification has more stringer requirements for environmental and social performance of 

small-scale farmers, which exposes farmers to greater economic vulnerability because of the 

necessary investment in and associated costs of infrastructure to meet requirements and 

mitigate the impacts. The more stringent environmental and social criteria of the ASC scheme 

also lead to more complex and higher transaction costs for farmers, arising from the additional 

procedures and record keeping. Limitations on use of antibiotics in ASC certified prawn 

farming increases the risk of mass mortality due to bacterial diseases or animal ethics issues, 

but at the same time reduces the risk to human health. The lack of specific requirements to 

ensure food safety and hygiene in the ASC standards exposes small-scale ASC farmers to 

market concerns about the safety of ASC products for human consumption. However, it is 

argued that both ASC certification requirements (e.g. limited use of antibiotics, ban on 

pesticides) and national regulations indirectly address food safety and hygiene risks. 

In the Vietnamese farming context, certification is differentiated with other schemes (i.e. 

GlobalGAP and BAP) because ASC and its subsidies offer small-scale farmers opportunities to 

broaden market access and increase livelihood benefits through price premium mechanisms 

by integrating them into the global value chains and enhanced capacity and capability of 

farmers. This is achieved through farming contract agreements with seafood processors and 

technical and institutional support from WWF-Vietnam and DARDs respectively. Positive 

effects of ASC certification generated for small-scale farmers were found to be similar to 

Naturland Organic certification for the extensive farming system in other regions of the 

Mekong Delta (Omoto, 2012; Tran et al., 2013d). Similar to GlobalGAP and BAP, ASC 

certification provides an effective governance tool to lead farmers increase institutional 
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knowledge and actions concerned with protecting the environment and improving livelihood 

conditions and social capital in surrounding communities, as it has been observed for ASC in 

Pangasius (Trang et al., 2016). However, high reliance of prawn farming in the Mekong Delta 

on certification-centric export markets makes farmers using these schemes more vulnerable 

in terms of economic performance, particularly for small-scale improved extensive, should 

one of the subsidies be withdrawn. Evidence from this study (see Section 4.5.2.) suggests that 

ASC certification was not economically viable to small-scale improved extensive farmers; and 

as a consequence, this could lead to potential withdrawal of farmers should subsidies end as 

observed for GlobalGAP for small-scale fruit and vegetable farmers in Thailand (Holzapfel and 

Wollni, 2014). 

Although ASC certification was found to not be economically efficient, particularly when 

farmers have to pay costs for ASC certification and for improved extensive farmers, the 

scheme and its associated intervention programs successfully contributed to improving 

environmental and social performance of small-scale farmers in the study areas to some 

extent. This improved performance is more broadly beneficial to other resource users and 

surrounding communities, and would represent a net social and environmental benefit if 

quantified. 

6.3. Limitations of the current study 

Effects of certification on environmental performance of small-scale prawn farmers were not 

directly observed in this study but production performance, economic outcomes and social 

benefits derived from ASC certification adoption have been identified. Environmental and 

social sustainability are the two most emphasized components of many certification schemes 

(Hatanaka, 2010b; Trang et al., 2016) while economic benefits for farmers are considered as 
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secondary or induced outcomes that stem from increasing production performance, such as 

increased yield (Brandi, 2017b) and expanding (or maintaining) market access and price 

premium for certified products (Blackman and Rivera, 2011; Blomquist et al., 2015; Kariuki et 

al., 2011).   

Environmental performance was not analyzed in this study as it required deployment of the 

ASC’s Biodiversity-inclusive Environmental Impact Assessment tool (BEIA) to generalize 

credible environmental outputs, which in turn required farmers’ cooperation to conduct 

assessments. This study did not analyse environmental performance data as only l imited 

access to full BEIA studies and associated data was provided by WWF-Vietnam for 

confidentiality reasons. Only brief reports (which listed some basic performance of farmers 

only) have been accessed. However, the results of this study have inferred some positive 

environmental effects from ASC certification of small-scale prawn farmers (see section 6.2.4 

in this Chapter). 

Most studies assessing the effects of certification refer to the aims of certification that address 

social and environmental impacts of farming on the supporting ecosystems and communities, 

and only a limited number of studies have also assessed the effects of certification on 

economic incentives for farmers (Baumgartner and Nguyen, 2017; Marschke and Wilkings, 

2014; Pham et al., 2011; Trang et al., 2016). In response to this gap, the emphasis within this 

study was instead on assessing economic and social effects of certification on small-scale 

farmers (i.e. at the farmer-scale) and farmers’ understanding of certification effects. While a 

number of studies have used the Sustainable Livelihoods Assessment (SLA) framework for 

examining the effects of certification for small-scale farmers (Belton et al., 2015; Ferrol-

Schulte et al., 2013), the weak relative focus of the framework on poverty alleviation has been 



Chapter 6: General discussion and recommendation 

352 
 

identified as problematic in the context of transitioning economies and small-scale producers 

(Chikadzi and Munatswa, 2014; Espaldon, 2009). The sustainable development assessment 

framework developed for this study drew on relevant components of the SLA framework to 

investigate effects on income and economic resilience of small-scale farmers. 

In small-scale prawn farming, yield has been considered by farmers as one of the most 

important  determinates of profitability and therefore a measure of performance measures of 

farming business performance (Nguyen and Ford, 2010; Paul and Vogl, 2012). Any variation in 

yield will significantly affect livelihood conditions of small-scale farmers. When adopting any 

new farming practices or certification schemes, farmers will consider if the adoption of these 

schemes may compromise their yield and, in turn, affect the sustainability of their livelihood. 

Any variation of yield in relation to certification adoption will directly affect economic returns 

of small-scale farmers; therefore, economic performance has been assessed, with a focus on 

hypothesizing and comparing scenarios in which interventions of a donor-supported program 

are a variable. A full cost-benefit analysis (CBA) for the purposes of program evaluation was 

not carried out to comprehensively assess the effects of certification on economic 

sustainability. Instead a general economic analysis of farm performance was carried out based 

on estimation of economic returns of ASC certified farmers derived from contract farming with 

seafood processors because farmers were in the process of obtaining, rather than having 

already obtained, ASC certification at the time of the study and hence all costs and benefits 

had not been fully realized. The results of the general economic analysis can be used to inform 

any future CBA when such data becomes available. 

In addition to these limitations in scope and analytical framework, issues in methods for 

multivariate analysis of production data were also confronted in this study. Multivariate 
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analyses, particularly PERMANOVA, have been widely applied in biodiversity studies. 

MANOVA is powered to analyses multivariate data but this method requires strict 

assumptions and is time-consuming due to its complexity (Norman and Streiner, 2008; Stahle 

and Wold, 1990). PERMANOVA has showed its superior benefits to analyse multivariate 

ecological data and to produce robust statistical outputs (Anderson, 2017; Anderson et al., 

2008) but this multivariate analysis has limited use in the economic studies although it has 

been useful in some comparable economic analyses, for example in fisheries (Martinsa and 

Monteiro-Netoa, 2018). Limitations of multivariate statistical data analysis (i.e. the nature of 

interview data did not meet requirements of normal distribution and equal number between 

treatments) for production and economic performance have led to difficulties in presenting 

outputs in a most appropriate way. However, the analysis has been useful in describing the 

overall trend of production performance of farmers when adopting ASC certification through 

analyzing and interpreting multiple parameters of a production cycle, therefore, providing 

basic knowledge of how interventions of ASC certification benefited different farming systems 

in different regions in the Mekong Delta of Vietnam.  

In addition, further limitations of the study design arise because the study was conducted as 

a single case study to examine the effects of the pilot introduction of ASC certification to small-

scale prawn farmers in the Mekong Delta. Results from this case study provided identified 

possible effects (positive and negative) of ASC certification and its donor program using a 

range of criterion of direct effects (production, social and economic performance) and indirect 

affects (environmental and food safety performance). While the single case study limits 

generalisability of quantified effects, the direction of changes in capabilities and capitals of 

small-scale farmers as well as the effects on their access to the global value chain are more 

generalisable due to the use of established frameworks for analyzing these. In addition, 
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further limitations of the study design arise because the study was conducted as a single case 

study to examine the effects of the pilot introduction of ASC certification to small-scale prawn 

farmers in the Mekong Delta. Results from this case study provided identified possible effects 

(positive and negative) of ASC certification and its donor program using a range of criterion of 

direct effects (production, social and economic performance) and indirect affects 

(environmental and food safety performance). While the single case study limits 

generalizability of quantified effects, the direction of changes in capabilities and capitals of 

small-scale farmers as well as the effects on their access to the global value chain are more 

generalizable due to the use of established frameworks for analyzing these. 

6.4. Recommendations for further research 

On the basis of these recognized limitations, further research is recommended to enable 

further quantitative assessment of both negative and positive effects associated with ASC for 

small-scale prawn farmers; consequently, making it possible to determine the extent to which 

ASC certification can be an effective tool for enabling sustainable livelihoods for small-scale 

farmers, particularly for small-scale improved extensive farmers.  

In addition, a full environmental impact assessment is also recommended, incorporating but 

not necessarily limited to the ASC’s BEIA, once farmers have successfully achieved ASC 

certification to examine if ASC can be used as an effective tool to improve environmental 

sustainability for small-scale prawn farming. This would include collection of quantitative and 

qualitative data on environmental impacts with the inclusion of parameters of biodiversity 

impacts of prawn farming prior to and post certification. 

A full CBA should be conducted when farmers achieve ASC certification and the ASC value 

chain is initiated. Results from a CBA will provide comprehensive advice as to whether ASC 
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certification is economically worthwhile for small-scale farmers to employ post certification 

implementation, particularly given that effects of organic certification of prawns on economic 

returns has been found to be unsustainable for small-scale farmers (Omoto, 2012). As noted 

in section 6.3, while it was not possible to conduct the type of analysis required to 

comprehensively address the first research objective, the general economic analysis of 

production effects on yield undertaken in this study has found a positive relationship between 

ASC certification and economic performance of small-scale farmers. 

It can also provide a quantitative indication as to whether the donor-supported program is 

cost-effective relative to the option value held by investing NGOs on reduced ecosystem 

impacts (or other public goods) generated by the intervention in the long term.  

Studies on post-certification have showed an unsustainable trend for certification post 

adoption. For example, fruit and vegetable farmers did not want to maintain their GlobalGAP 

certification status due to economic and technical constraints when the donor-supported 

program ended (Bignebat and Vagneron, 2011a; Holzapfel and Wollni, 2014). As a result, the 

post-certification studies as recommended above should be undertaken to also examine 

whether small-scale farmers are willing to maintain and/or expand ASC certification as well as 

to assess if certification-assisted programs are economically sustainable in a long-term. 

This study confirmed that prawn intermediaries play a critical role in the prawn value chain; 

therefore, studies of ASC certification effects on intermediaries as well as of the effects of 

prawn intermediaries on the adoption and maintenance of certification by small-scale farmers, 

will contribute to further understanding how governance of the ASC certification and global 

value chain can mediate the sustainable livelihoods of farmers, those whose livelihood is 

dependent on prawn production (i.e. intermediaries working in the post-harvest sector) and 
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their local communities. The negative effects on the livelihoods of intermediaries needs to 

also be evaluated in the context of beneficial gains through improved product labeling, 

handling and traceability arising from the direct contract arrangements between ASC farmers 

and processors in the ASC value chain.   

6.5. Final conclusions 

Findings of this study indicate that ASC certification does generate specific positive effects for 

small-scale prawn farmers, as well as indirect benefits in the form of reduce impacts on 

surrounding communities and on supporting natural ecosystems. The application of ASC 

certification requirements and associated constraints on inputs and farming practices did not 

compromise prawn productivity of small-scale farmers.  Certification has helped small-scale 

farmers expand their access to high quality inputs and responsible farming practices that 

substantially improved economic performance of farmers and also reduced social conflicts by 

reducing farming impacts on neighboring resource users. Effects of certification on 

environmental sustainability were not directly assessed by the current study but results 

indicated that small-scale farmers have improved their understanding and responsibilities in 

managing environmental effects by implementing responsible practices and activities to 

mitigate negative impacts on supporting natural ecosystems.  

Positive effects of ACS certification for small-scale farmers in the Mekong Delta region of 

Vietnam appear to be reliant, however, on interventions of the donor-support program which 

addresses barriers to adoption, as well as on contract farming arrangements that ensure price 

premiums are received for certified product.  

This study examined the sustainability of maintaining certification compliance and status and 

determined that the extent of positive effects on economic performance of small-scale 
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intensive farmers is such that maintaining ASC certification is theoretically viable even in a 

scenario where farmers pay for ongoing ASC compliance costs (i.e. the donor-supported 

program is ceased), assuming seafood processors pay price premiums to farmers through 

farming contract arrangements. In contrast, positive effects of certification adoption on 

production and economic performance appear to be insufficient to meet the costs of 

certification compliance for small-scale improved extensive farmers were these farmers 

required to meet these costs, indicating that maintenance of certification compliance and 

status is not viable for these farmers without the intervention of the ASC-compliance assisted 

donor program. The primary method of communicating the study outputs is through reports 

and publications in journals to which WWF-Vietnam have access. 

WWF-Vietnam has been actively working with WWF-International, seafood processors and 

international wholesalers and retailers in introducing the ASC-certified products to markets. 

Interviews with seafood processors showed that the seafood processors mainly sold the ASC-

certified products (and products certified by other certification schemes) to their existing 

markets to sustain these rather than focusing on expansion to new markets. Similar to other 

international schemes, ASC publicly uploads ASC holders’ ASC information (i.e. company 

business information, ASC identification, and proposed ASC-certified production) on their 

websites; therefore, drawing attention of new markets which are seeking to source ASC-

certified products. However, international certification was not required by the domestic 

market therefore application ASC certification for domestic markets has not been an option. 

As such, less stringent standards (VietGAP or BMP) have been considered as more suitable to 

employ. 



Chapter 6: General discussion and recommendation 

358 
 

The differential effects on livelihood conditions through improved yield or access to the ASC 

global value chain, associated price premiums and contract farming arrangements between 

farmers using improved extensive and intensive farming systems indicates the need for 

consideration of these identified distributional effects and their implications for the 

sustainability of certification compliance in any further evaluation of the ASC certification 

scheme and donor-supported program design. 

The results found that social and economic aspects of the sustainable livelihood framework 

(Figure 1.3, were positively affected by ASC certification and the WWF-Vietnam donor 

program. In terms of economic assets, the certification has successfully improved economic 

performance of farmers through the effects of farming contract agreements. This helps 

farmers to obtain financial, technical, and institutional support from a variety of stakeholders 

(i.e. WWF-Vietnam, seafood processors, and DRRDs). ASC contributed to improving 

livelihoods of ASC adopters through improving production performance, price premiums 

mechanisms and increased gross returns. More importantly, ASC certification and the donor 

program have helped to reduce vulnerability of farmers by integrating them into the value 

chains which can help them to get more access to more lucrative markets. In terms of social 

sustainability, ASC and the donor programs increased social capitals of ASC adopters. This is 

reflected by the participation of ASC farmers in pSIA training and conflict resolution, helping 

farmers to address and reduce conflict and create greater collaboration. Moreover, adoption 

of ASC improves the capacity of farmers to improve working conditions.  

On the other hand, some of the important effects expected of ASC certification have not been 

observed in this study. ASC certification and the donor program was not shown to directly 

improve well-being of the farmers using individual measures such as self-esteem, physical 



Chapter 6: General discussion and recommendation 

359 
 

security, political empowerment, although has been found that farmers have increased ability 

to discuss with seafood processors terms and conditions of their farming contracts. Moreover, 

the likelihood of increased economic return for farmers is not guaranteed, as was found to be 

the case of organic certification in the Mekong Delta of Vietnam. Additionally, there has been 

a large variation in yields of prawn due to weather conditions and disease outbreaks, which 

have led to economic vulnerability of ASC farmers.  
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8. Appendix 

7.1. Appendix A: Questions for farmers 

Farmer’s information 

Name: ··································································································································· Gender: …………………………………………………….  

Address: ···········································································································································································································  

Contact number: ·······················································································································································································  

Cooperative: ·································································································································································································  

Total area: ······································································································································································································  


…………………………………………………………………………………………………………………………………………………………………………………………………………………  

Code  

   

I. Certification status 

Certification/G.A.Ps? 

☐  No           ☐   Yes, please specify: Name: ……………………….......................................................  

     Situation: ☐ certified           ☐ underway                 ☐ withdrawn                                                                           

☐  suspended      ☐ intend to adopt       ☐ other.......................................  

II. Production outputs (before and after adopting certification) 

1. Number of 
production ponds 

Black tiger prawn: ………………………………………………………………………………………………….…… ponds 

White legged prawn: ………………………………………………………………………………………………… ponds 

2. Number and total 
areas of reservoirs or 
settling ponds 

……………………………………………………………………………………………………………………………………………………………………………..  

……………………………………………………………………………………………………………….…………………………………………………………….. 
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3. Farming methods: 

 

Black tiger prawn 

☐ Intensive/semi intensive 

☐ Extensive 

☐ Prawn-rice 

☐ Prawn-mangrove 

☐ Prawn-fish 

Other: ……………………………………………………………  

…………………………………………………………………..………..  

……………………………………………………………………….……..  

White legged prawn 

☐ Intensive/semi intensive 

☐ Extensive 

☐ Prawn-rice 

☐ Prawn-mangrove 

☐ Prawn-fish 

Other: ………………………………….………………….…………  

………………………………………………………………………………..  

……………………………………………………………………………….. 
 

4. Stocking density Black tiger prawn 

.................................................................PLs/m2 

..................................................................PLs/m2 

..................................................................PLs/m2 

White legged prawn 

..................................................................PLs/m2 

..................................................................PLs/m2 

...................................................................PLs/m2 

 

5. PL ages and prices 
(e.g. PL 12…) 

Black tiger prawn: …………………………………………….…… ; ………………………………………………..vnd/unit 

White legged prawn: …………………………………………… ; …………………………………….………..vnd/unit 

6. PL quality checks 
before stocking? 

☐ No. (if “No”, go to question 7) 

☐ Yes. Please specific: 

Black tiger prawn 

☐ MBV (as known as stunted 
prawn) 

☐ WSSV (white spot) 

☐ YHV/GAV (yellow head) 

☐ IHHNV (hypodermal and 
haematopoietic necrosis) 

☐ HPV (hepatopancreas) 

☐ Other: ………………………………………..…..……………  

…………………………………………………………………………………..  

…………………………………………………………………………….…..  

…………………………………………………………………………….…..  

White legged prawn 

☐ MBV (as known as stunted prawn) 

☐ WSSV (white spot) 

☐ YHV/GAV (yellow head) 

☐ IHHNV (hypodermal and 
haematopoietic necrosis) 

☐ HPV (hepatopancreas) 

☐ TSV (Taura) 

☐ Other: ………………………………………….………………  

……………………………………………………………..……………………..  

…………………………………………….…………….…………………… .. 

 

7. Survival rate Black tiger prawn 

.................................................................................% 

................................................................................% 

White legged prawn 

................................................................................% 

...............................................................................% 
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..................................................................................% ................................................................................% 

 

8. Yield 

(metric ton/unit) 

Black tiger prawn 

1/.......................................MT/……………….…… 

2/.......................................MT/……………….…… 

3/.......................................MT/……………….…… 

White legged prawn 

1/.......................................MT/……………….…… 

2/.......................................MT/……………….…… 

3/.......................................MT/……………….…… 
 

9. FCR 

(kg feeds/kg prawn) 

Black tiger prawn 

1/................................................................................. 

2/ ...............................................................................  

3/ ...............................................................................  

White legged prawn 

1/...............................................................................  

2/ ..............................................................................  

3/ ...............................................................................  
 

10. Average sizes of 
harvest 

(at different 
seasons,...) 

Tiger prawn:……...............……………prawns/kg 

Tiger prawn:……..............……………prawns /kg 

Tiger prawn:…………..............………prawns /kg 

White leg prawn: ……........………prawns/kg 

White leg prawn: ……........………prawns/kg 

White leg prawn: ……........………prawns/kg 

11. Duration of a crop 

(at different 

seasons,...) 

Tiger prawn:……………… …………………………… days 

Tiger prawn:……………… …………………………… days 

Tiger prawn:……………… …………………………… days 

White legged prawn:……….………………days 

White legged prawn:……….………………days 

White legged prawn:……….………………days 

12. Crop/year  Black tiger prawn 

☐1      ☐2    ☐ year round 

White legged prawn 

 ☐ 1       ☐2      ☐ 3        ☐ year round 
 

III. Environmental practices (before and after adopting certification) 

13. Pond preparations 

(please specify steps 
and timeframes) 

 Sludge removing 

 Reinforcement embankments 

 Liming 

 Drying under sunlights 

 Netting 

 Others 

 

13. Water intake 
treatments 

(please specify steps, 

types and doses of 
limes, fertilisers, and 
chemicals; and 
timeframes) 

 Screening 

 Killing predators 

 Disinfecting 

 Liming 

 Fertilising 
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 Others 

 

14. Water exchange 

     (during crop) 

☐ No           ☐ Yes, ………………………………………. times/crop; ……………………….%/time; 

                       Treatment before discard: …………………………………………………………………………..…….  

………………………………………………………………………………………………………………………………………………………………………………  

15. Water discard 

(after crop, please 
specify steps, types 
and doses of limes, 
fertilisers, and 
chemicals; and 
timeframes) 

Methods: …………………………………………………………………………………..…………………………………………………………………  

……………………………………………………………………………………………………………………………………………………………………………..  

……………………………………………………………………………………………………………………………………………………………………………….  

…………………………………………………………………………………………………………………………………………………………………………………  

Water parameters (if any):……………………………………………………………………………………………………………….  

……………………………………………………………………………………………………………………………………………………………………………….. 

16. Solid waste discard 

(after crop, please 

specify steps of 
handling) 

………………………………………………………………………………………………………………………………………………………………………………  

……………………………………………………………………………………………………………………………………………………………………………..  

17. Chemical uses 

(please specify 
frequency and 
purpose of use,…) 

1/Probiotics: ………………………………………………………………………………………………………………………………………………….  

…………………………………………………………………………………………………………………………………………………………………………………  

2/Antibiotic: ………………………………………………………………………………………………………………………………………………….  

…………………………………………………………………………………………………………………………………………………………………………………  

3/Lime: …………………………………………………………………………………………………………………………………………………………..  

…………………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………………..  

4/ Fertilisers (inorganic and organic fertilisers): …………………………………………………………………..  

………………………………………………………………………………………………………………………………………………………………………………..  

5/ Disease prevention: ……………………………………………………………………………………………………………………………  

…………………………………………………………………………………………………………………………………………………………………………………… 

6/Others: ………………………………………………………………………………………………………………………………………………..…….  

…………………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………………….  

………………………………………………………………………………………………………………………………………………………………………………….  

…………………………………………………………………………………………………………………………………………………………………………………  

18. Pond management ………………………………………………………………………………………………………………………………………………………………………………….  

…………………………………………………………………………………………………………………………………………………………………………………. 
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…………………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………………….  

19. Feed 
managements  

(feeds, feeding rate, 
feeding tray checks 

and adjustments, 
exceeded feeds, feed 
additives) 

Type:  CP,    UP,     Grobest,    Tomboy,    Other, 

Frequency:  
 
Ratio (% body weight): 

 
Feeding tray (% total feed): 
 

Feed adjustment: 
 
Feed additive: 

 
Source of feeds: 

 

 

20. Chemical and feed 
storage 

………………………………………………………………………………………………………………………………………………………………………………….  

…………………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………………….  

IV. Social practices (before and after certification) 

22. Recommended 
stocking density 

☐ No: ………………………………………………………………………………………………………………………………………………………………  

☐ Yes, ……………………………………….………………………………………………..……………………………………………………………….. 

23. Labour (if yes, 

please specify: casual 
or long-term, and 
numbers of labourers, 
minimum wage) 

☐ No      ☐ Yes, ……………………………………….…………………………………………………………………………….……………..  

                                  ……………………………………..………………………………………………………………………………………………………..  

…………………………………………………………………………………………………………………………………………………………………………….  

24. Labourer’s 
benefits 

     (if yes, please 
specify) 

…………………………………………………………………………………….…………………………………………………………………………………………..  

…………………………………………………………………………………………………………………………………………………………………………………  

…………………………………………………………………………………………………………………………………………………………………………………. 

25. Use of local labour ☐ No: ………………………………………………………………………………………………………………………………………………………………  

☐ Yes, ……………………………………….………………………………………………..………………………………………………………………..  

26. Are women 

involved in any 
activities? (if yes, 
please specify any 

☐ No, because………………………………………………………………………………………………………………………………………………  

☐ Yes, ……………………………………………………………………………………………………………………………………………………………..….  

……………………………………………………………………………………………………………………………………………………………………………………  
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activities; if no, state 
why?) 

…………………………………………………………………………………………………………………………………………………………………………………… 

27. Recommended 
stocking calendar 

(minimise conflicts 
with rice farmers...) 

☐ No: ………………………………………………………………………………………………………………………………………………………………  

☐ Yes, ……………………………………….………………………………………………..……………………………………………………………….. 

28. Conflicts over 
resource use 

(if yes, please specify 
what they are and 
how conflicts are dealt 
with? Also consider 
impacts of other 
resource use to prawn 
farms such as 
pesticide residue) 

☐ No         ☐ Yes, ……………………………………….……………………………………………………………………………………………..  

                              ……………………………………..………………………………………………………………………………………..……………………..  

                              ………………………………………………………………………………………………………………………………………………………  

29. Use of ground 
water 

☐ No         ☐ Yes, 

30. Mangrove 
replanting to improve 
habitats for other 
users 

☐ No         ☐ Yes 

31. How is disease 
outbreak/unusual 
mortality dealt with? 

 Disinfecting, 
 
 Communicating locally 
 

 Other 

 

32. Other social 
responsibilities 

(in cash and in-kind) 

 Training/hosting training 

 Sharing equipment/knowledge/techniques 

 Support other farmers 

 Other:………………………………………………………………………………………………………………………………………………………  

……………………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………………..  

………………………………………………………………………………………………………………………………………………………………………………..  

………………………………………………………………………………………………………………………………………………………………………………..  

………………………………………………………………………………………………………………………………………………………………………………..  
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V. Economical practices 

32. Estimated cost of a 
crop 

(in percentage) 

(season, time of 
harvest,...) 

Black tiger prawn 

Pond preparation.........................................
 

Seed: …………………………….........................................
 

Chemicals: ..........................................................  

Probiotics: ……………….........................................
 

Feeds: ………………..……........VND/kg 

Labour:.....................................................................  

Fuel/electricity: .................................................. 

Others: .................................................................... 

........................................................................................  

White legged prawn 

Pond preparation.........................................
 

Seed: …………………………….........................................
 

Chemicals: ..........................................................  

Probiotics: ……………….........................................
 

Feeds: ………………..……........VND/kg 

Labour:..................................................................... 

Fuel/electricity: ............................................... 

Others: ..................................................................  

......................................................................................
 

 

33. Costs for 
certification (including 
consultancy, pre-
audit, audit, 
maintenance if any) 

Sources of the cost 
(NGOs, retailers,...)? 
How much? 

………………………………………………………………………………………………………………………………………………………………………….……….  

………………………………………………………………………………………………………………………………………………………………………….……….  

………………………………………………………………………………………………………………………………………………………………………….……….  

34. Loan/tax ………………………………………………………………………………………………………………………………………………………………………………….  

………………………………………………………………………………………………………………………………………………………………………….………. 

35. Price at farm gate 

VND/kg harvested 
prawn 

(prices for different 
sizes) 

………………………………………………………………………………………………………………………………………………………………………………….  

………………………………………………………………………………………………………………………………………………………………………….………. 

36. Price premium ………………………………………………………………………………………………………………………………………………………………………….………  

.......................................................................................................................................................................................  

37. Returns/profits ………………………………………………………………………………………………………………………………………………………………………………….  

38. Buyers: 

What % of local sales? 
Av price/kg? 

What % of export 
sales? Av price/kg? 

........................................................................................................................................................................................  

........................................................................................................................................................................................  

........................................................................................................................................................................................ 

........................................................................................................................................................................................  

........................................................................................................................................................................................ 
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Include size? 

How does this change 

seasonally? By crop? 

Has this changed since 
certification? 

Confidence in future 

profit? 

........................................................................................................................................................................................  

........................................................................................................................................................................................ 

........................................................................................................................................................................................  

........................................................................................................................................................................................  

........................................................................................................................................................................................  

........................................................................................................................................................................................  

39. Contracts with 
wholesalers – Y/N? 
What is the price 
premium? 

 Yes 

 No 

VI. Others 

40. What are the benefits of implementing the current certification? You may identify another type if 

it is not listed. Please select the top 4 types of benefits and rank them 1-4 where 1 is the area of 

greatest improvement/benefit. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and benefits for the local community (other resource users, for example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

41. What are the challenges, or barriers to improving, the implementation of the current certification? 

You may identify another type if it is not listed. Please select the top 4 types of challenges or barriers 

and rank them 1-4 where 1 is the greatest challenge or barrier. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and interactions with the local community (other resource users, for 

example) 
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[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 
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7.2. Appendix B: Questions for group discussion 

Basic information about the cooperative: 

Name of co-operative:…………………………………………………………………………………………………………………..…………………………………………  

Address: …………………………………………………………………………………………………………………………………………………….…………………………………………… 

Date: ……………………………………………….………………………………………………………………………………………………………………………………………………………  

How many farmers in the co-operative? 

How many farmers are undergoing certification? 

1. Structure of the cooperative/How is the cooperative operating? Do farmers in a single 

cooperative share information, equipment, labour? 

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

2. Why/when did the cooperative decide to adopt the current certification?  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

3. When do you expect to/did you achieve the certificate? 

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

4. Did the cooperative pay for the certification process? If yes, where was the source of 

costs? How the cooperative deal with the costs? How much do farmers pay for certification 

in addition to any funds provided by the cooperative?  How do they share the cost of 

certification across the farmers? 

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  
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5. What are the benefits of implementing the current certification? You may identify 

another type if it is not listed. Please select the top 4 types of benefits and rank them 1-4 

where 1 is the area of greatest improvement/benefit. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and benefits for the local community (other resource users, for 

example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

6. What are the challenges, or barriers to improving, the implementation of the current 

certification? You may identify another type if it is not listed. Please select the top 4 types 

of challenges or barriers and rank them 1-4 where 1 is the greatest challenge or barrier. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and interactions with the local community (other resource users, 

for example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

7. What are the cooperative doing to deal with those challenges? 

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  



 

405 
 

8. What external support does the cooperative receive when implementing the certification 

(for example: financial support/subsidies, expert advice, government support programs)? 

From NGOs:  ............................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

From local government:  ...............................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

From other sources:  ........................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  
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7.3. Appendix C: Questions for ASC project implementers (WWF-Vietnam and Consultancy 

Services) 

Basic characteristics: 

Name of interviewee: ………………………………………………………………………………………………………………………………………………………..…………  

Organisation: ………………………………………………………………………………………………………………………………………………………………………….…………  

Position:  ……...………………………………………………………………………………………………………………………………………………………………………………………  

Date: …………………………………………………………………………………….…………………………………………………………………………………………………………………  

In which provinces/local areas do you work? 

How many farmers/coops do you work with? 

Certification process: 

1. What are the current levels of certification/good practices in your region/province? 

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

2. What are the benefits of implementing the current certification? You may identify 

another type if it is not listed. Please select the top 4 types of benefits and rank them 1-4 

where 1 is the area of greatest improvement/benefit.  

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and benefits for the local community (other resource users, for 

example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

3.  What are the general challenges, or barriers to improving, the implementation of the 

current certification? You may identify another type if it is not listed. Please select the top 
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4 types of challenges or barriers and rank them 1-4 where 1 is the greatest challenge or 

barrier. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and interactions with the local community (other resource users, 

for example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

4. What are the challenges you experience in your role delivering the certification to 

farmers/cooperatives?  

Social barriers (please provide details): 

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

Environmental barriers (please provide details):  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

Production barriers (please provide details): 

.................................................................................................................................................................................................................................  
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5. Are there other barriers to implementation which relate to the roles of  farm 

cooperatives/NGOs/local institutions? Do you have any recommendations to make these 

more cost-effective? 

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

...........................................................................................................................................................................................................................  
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7.4. Appendix D: Questions for DARD 

Basic characteristics: 

Name of Officer:…………………………………………………………………………………………………………………..…………………………………………  

Address: …………………………………………………………………………………………………………………………………………………….……………………………………………  

Date: ……………………………………………….………………………………………………………………………………………………………………………………………………………  

In which regions/local areas/provinces do you work? 

How many farms/cooperatives do you work with? 

Role of DARDs: 

1. What are the current support programs provided by the DARDs to assist farmers adopt 

the certification/good practices? 

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

2. How do the DARDs help farmers in terms of the certification? What do perceive your role 

is? 

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

3. How does DARD interpret and apply these national rules and regulations at the local level?  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  
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4. What are the current challenges in helping farmers and cooperatives? 

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

.................................................................................................................................................................................................................................  

5. In what areas do you think there are the greatest benefits or improvements in prawn 

farming due to certification? You may another type of benefit if it is not listed. Please rank 

1-4 where 1 is the area of greatest improvement/benefit. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and benefits for the local community (other resource users, for 

example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

 6. In what areas do you think there are the greatest challenges or barriers to certification? 

You may add another type of challenge or barrier if it is not listed. Please rank 1-4 where 1 

is the area of greatest challenge/barriers: 

[   ]   Environmental performance / sustainability 



 

411 
 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and benefits for the local community (other resource users, for 

example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 
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7.5. Appendix E: Questions for seafood processor 

I. Information about the implementation of the seafood processor 

Name of seafood processor:………………………………………………………………………………………………………..…………………………………………  

Address: …………………………………………………………………………………………………………………………………………………….……………………………………………  

Date: ……………………………………………….………………………………………………………………………………………………………………………………………………………  

1. Why does the company implement ASC (please tick on [  ] for your answers. If any others, 

please specify). 

[    ] Price premium compared to non-ASC products 

[    ] Importers’ requirements 

[    ] Selling ASC products to new markets 

[    ] Current trend 

[    ] Purchasing environmentally and socially responsible products 

[    ] Support from other organisations/company 

[    ] Other, please specify: ..........................................................................................................................................  

...................................................................................................................................................................................................................  

2. Pathway of certified prawn products (2015 and 2016). If having any other certification, 

please also specify. 

Type of 
certification 

2015 2016 

Selling amount 
(% or ton) 

Market Selling amount 
(% or ton) 

Market 

ASC     

GlobalGAP 
(GAA) 

    

BAP     

Non certified 
products 
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Other 
certification 

    

 

II. For value chain linkage 

1. Why does the company link with the ASC cooperative? 

................................................................................................................................................................................................................... 

...................................................................................................................................................................................................................  

...................................................................................................................................................................................................................  

................................................................................................................................................................................................................... 

2. What are the supports of the company to the ASC coop? 

[   ] Funding, amount if available..........................................................................? 

[   ] Consultancy fund, amount if available.........................................................................? 

[   ] Audit cost, amount if available.........................................................................? 

[   ] Price premium for ASC products, amount if available.........................................................................? 

[   ] Technical advice 

[   ] Prawn health management 

[   ] other, please specify: 

3. What are the benefits of implementing the current certification? You may identify 

another type if it is not listed. Please select the top 4 types of benefits and rank them 1-4 

where 1 is the area of greatest improvement/benefit. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 
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[   ]   Social responsibilities and benefits for the local community (other resource users, for 

example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 

4. What are the challenges, or barriers to improving, the implementation of the current 

certification? You may identify another type if it is not listed. Please select the top 4 types 

of challenges or barriers and rank them 1-4 where 1 is the greatest challenge or barrier. 

[   ]   Environmental performance / sustainability 

[   ]   Livelihoods (income and employment) for farmers and labourers 

[   ]   Social responsibilities and interactions with the local community (other resource users, 

for example) 

[   ]   Prawn farm productivity 

[   ]   Food quality/safety 

[   ]   Cost effectiveness 

[   ]   ....... 

[   ]   ....... 
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7.6. Appendix G: Information Sheet 

The effects of implementing aquaculture certification on the production, environment and 

socio-economics of small-scale prawn farmers in the Mekong Delta of Vietnam 

This Information Sheet is for all of the participants 

1. Background 

Aquaculture certification is not only becoming a global phenomenon for commodities, but 

also necessary for domestic consumption. Many parties including domestic and foreign 

government agencies, non-government organisations (NGOs) and retailers have been 

promoting small-scale prawn farming, setting their own certification and standards and 

issuing licenses to prawn producers and other aquaculture-related enterprises. The 

certification is aimed to help the farmers to produce prawn in a responsibly sustainable way 

to the environment and society.   

2. Aims of this study 

This study aims to examine effects of ASC certification with the intervention of donor-support 

program by analyzing production outputs of small-scale farmers which in turn translates to 

economic performance, social performance, and integration of small-scale farmers into the 

prawn value chain and governance structure of the value chain in relation to the certification 

adoption 

3. What will the participants be asked to do? 

The small-scale farmers will be asked to attend the short interviews and surveys. The 

interviews and surveys include several questions focusing on (1) production parameters: yield, 

survival rate, stocking density, and inputs of PL and chemicals; (2) economics: expenses, 

returns, and price premium; (3) gender equity and opportunity, impacts on local communities, 
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impacts on neighbouring farmers, and employment conditions where applicable (minimum 

wage and labourer’s welfare); and (4) value chain: conditions of the establishment of the ASC 

levels of governance in the value chain; and benefits and challenges of ASC adoption 

value chain, inputs and outputs and other related parameters. 

The project Implementers, such as WWF Project Officer, Consultants and DARDs’ Officers will 

be required to participate a 20-minute interview, which focuses on the benefits that the 

project brings to farmers as well as what difficulties when helping small-scale farmers to 

implement the certification requirements.   

4. What if participants change their mind during or after the study? 

All participants are free to withdraw at any time.  Interviews and/or surveys will then be 

removed from the study and transcripts of their interview will be destroyed. 

5. What will happen to the information when this study is over? 

All data will be kept in a confidential manner and stored securely at the University of Tasmania. 

6. How will the results of the study be published? 

All results of this study will be compiled and used in my thesis, seminars, publications, and 

WWF-VN dataset. No participants will be identified in the results. 

7. What if the participants have questions about this study? 

Any questions relating to this study can be directed to Mr. Duc Nguyen at 

duc.nguyen0@utas.edu.au. 

This information sheet is yours to keep, if you would like to be involved, please refer to the 

attached consent form. 
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7.7. Appendix H: Consent Form 

The effects of implementing aquaculture certification on the production, environment and 

socio-economics of small-scale prawn farmers in the Mekong Delta 

This consent form is for all participants 

 

I agree to take part in the research study named above. 

I have read and understood the Information Sheet for this study. 

The nature and possible effects of the study have been explained to me. 

I understand that the study involves participation in an interview/survey lasting between 30 

- 40 minutes.  The interview/survey questions will be focused on the following aspects: 

Understanding about prawn farming experiences/practices, 

How changes in terms of production, social and economics from adopting the certification in 

aquaculture, and 

How farmers successful integration to AS value chain 

I understand that the interview will be recorded (with my permission). 

I understand that participation involves no foreseeable risks. 

I understand that all research data will be securely stored on the University of Tasmania’s 

premises for a minimum of five years from the publication of the study results, and will then 

be destroyed.  

Any questions that I have asked have been answered to my satisfaction. 

I understand that the researcher(s) will maintain confidentiality and that any information I 

supply to the researcher(s) will be used only for the purposes of the research.  
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I understand that the results of the study will be published so that I cannot be identified as a 

participant.  

I understand that my participation is voluntary and that I may withdraw at any time without 

any effect.  

If I so wish, I may request at that time that any data I have supplied be withdrawn from the 

research. 

Participant’s name:  _______________________________________________________  

Participant’s signature: ____________________________________________________ 

Date:  ________________________ 

Statement by Investigator  

 I have explained the project and the implications of participation in it to this 

volunteer and I believe that the consent is informed and that he/she understands 

the implications of participation. 

If the Investigator has not had an opportunity to talk to participants prior to them participating, 

the following must be ticked. 

 The participant has received the Information Sheet where my details have been 

provided so participants have had the opportunity to contact me prior to 

consenting to participate in this project. 

Investigator’s name:  _______________________________________________________  

Investigator’s signature: ____________________________________________________ 

Date:  ________________________ 
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7.8. Appendix 1: Number and proportion of chemical users and dosage of chemicals used in 

pond preparation before stocking in intensive prawn farming (from dredging to water 

intake treatment) in intensive prawn farming in relation to regional and certification factors. 

Type No. of users % of users Amount (kg.1000m-2) 

Liming after pond dredging 

Burnt lime NonASC-ST 1 3.1 180 

 ASC-CM 13 61.9 10 - 200 

 NonASC-CM 15 68.2 20 - 300 

Agriculture lime ASC-ST 29 87.9 10 - 200 

 NonASC-ST 26 81.3 10 - 300 

 ASC-CM 8 38.1 10 - 150 

 NonASC-CM 10 45.5 20 - 104.7 

Dolomite ASC-ST 9 27.3 16.7 - 250 

 NonASC-ST 5 15.6 25 - 200 

 NonASC-CM 3 13.6 35.7 - 100 

Chemicals used in killing predators after water intake 

Saponin ASC-ST 16 48.5 8 - 25 

 NonASC-ST 21 65.6 10 - 20 

 ASC-CM 2 9.5 10 - 16 

 NonASC-CM 5 22.7 10 - 30 

Derris root ASC-ST 5 15.2 10 - 15 

 NonASC-ST 3 9.4 10 - 50 

Chlorine ASC-CM 3 14.3 25 - 30 

 NonASC-CM 6 27.3 18 - 37.5 

TCCA ASC-ST 4 12.1 12 - 16.67 

 ASC-CM 1 4.8 10 

Disinfectant agents used for treating water intake 

Iodine ASC-ST 13 39.4 0.25 - 1.25 

 NonASC-ST 21 65.6 0.2 - 0.56 

 ASC-CM 5 23.8 0.5 - 1.5 

 NonASC-CM 7 31.8 0.33 - 1 

BKC ASC-CM 8 38 0.5 - 3 
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Type No. of users % of users Amount (kg.1000m-2) 

 NonASC-CM 7 31.8 0.25 - 2 

TCCA ASC-ST 8 24.2 2 - 16.67 

 NonASC-ST 1 3.1 1 

 ASC-CM 5 23.8 2 - 10 

 NonASC-CM 1 4.5 2 

Chlorine ASC-ST 1 3 13 

 NonASC-ST 2 6.3 1 - 2 

 ASC-CM 3 14.4 25 - 30 

 NonASC-CM 6 27.4 18 - 37.5 

CuSO4 NonASC-CM 1 4.5 0.83 

KMnO4 ASC-ST 1 3 6 

 NonASC-ST 3 9.4 1 - 12.5 
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7.9. Appendix 2: Number and proportion of chemical users and dosage of chemicals used in 

conditioning water before stocking in intensive prawn farming in relation to regional ad 

certification factors. 

Type No. of users % of users Amount Unit 

Limes and minerals  

Agriculture lime ASC-ST 9 27.3 7.5 - 62.5 kg.1000m-3 

 NonASC-ST 10 31.3 7.5 - 50 kg.1000m-3 

 ASC-CM 3 14.3 10 - 15 kg.1000m-3 

Dolomite ASC-ST 18 54.5 7.5 - 66.67 kg.1000m-3 

 NonASC-ST 23 71.9 10 - 60 kg.1000m-3 

 ASC-CM 5 23.8 10 - 25 kg.1000m-3 

 NonASC-CM 1 4.5 20 kg.1000m-3 

Zeolite ASC-ST 1 3 9.6 kg.1000m-3 

Mineral ASC-ST 4 12.1 0.77 - 10 kg.1000m-3 

 NonASC-ST 7 21.9 1.33 - 10 kg.1000m-3 

 ASC-CM 2 9.5 1.8 - 2.6 kg.1000m-3 

 NonASC-CM 2 9 2 - 2.5 kg.1000m-3 

Burnt lime NonASC-ST 1 3 20  

Probiotics 

EM ASC-ST 4 12.1 2 - 5 L.1000m-3 

 NonASC-ST 1 3.1 1 L.1000m-3 

 NonASC-CM 2 9.1 2 - 2.5 L.1000m-3 

Powder probiotics ASC-ST 26 78.8 54 - 500 g.1000m-3 

 NonASC-ST 25 78.1 45.4 - 500 g.1000m-3 

 ASC-CM 21 100 56.75 - 400 g.1000m-3 

 NonASC-CM 20 90.9 56.75 - 100.8 g.1000m-3 

Application of vitamin C, mineral, and Yucca products prior to stocking 

Vitamin C products ASC-ST 4 12.1 1 - 1.92 kg.1000m-3 

 NonASC-ST 4 12.5 1 - 2 kg.1000m-3 

 ASC-CM 4 19 2 - 3.33 kg.1000m-3 

 NonASC-CM 4 18.2 1.25 - 2.5 kg.1000m-3 

Mineral products NonASC-ST 4 12.5 1.25 - 1.67 kg.1000m-3 
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Type No. of users % of users Amount Unit 

 ASC-CM 6 28.6 1 - 2.5 kg.1000m-3 

 NonASC-CM 1 4.5 1.67 kg.1000m-3 

Yucca products NonASC-ST 1 3 0.5 L.1000m-3 

 NonASC-CM 3 13.6 0.29 - 0.5 L.1000m-3 
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7.10. Appendix 3: Number and proportion of chemical users and dosage of chemicals used in maintenance water quality during grow-out period 

in intensive prawn farming in relation to regional and certification factors. 

Type No. of users % of users Amount Unit Interval (days) 

Limes 

Agriculture lime ASC-ST 21 63.6 3.33 - 37.5 kg.1000m-3 4 - 15 

 NonASC-ST 17 53.1 5 - 30 kg.1000m-3 3 - 15 

 ASC-CM 17 81 6.25 - 25 kg.1000m-3 5 - 10 

 NonASC-CM 12 54.5 10 - 20.83 kg.1000m-3 2 - 7 

Dolomite ASC-ST 23 69.7 2 - 37.5 kg.1000m-3 4 - 15 

 NonASC-ST 9 28.1 6.67 - 30 kg.1000m-3 7 - 15 

 ASC-CM 5 23.8 5 - 25 kg.1000m-3 7 

 NonASC-CM 1 4.5 10 kg.1000m-3 3 

Minerals ASC-ST 11 33.3 1.67 - 5 kg.1000m-3 5 - 10 

 NonASC-ST 22 68.8 1 - 10 kg.1000m-3 3 - 15 

 ASC-CM 13 61.9 1.25 - 3.3 kg.1000m-3 4 - 10 

 NonASC-CM 18 81.8 1 - 12.5 kg.1000m-3 2 - 10 

Burnt lime NonASC-ST 1 3.1 20 kg.1000m-3 occasionally 

 NonASC-CM 2 9.1 10 kg.1000m-3 occasionally 

Zeolite ASC-CM 3 14.3 2.86 - 16.67 kg.1000m-3 5 - 30 

 NonASC-CM 5 22.7 2 - 10 kg.1000m-3 15 - 30 
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Type No. of users % of users Amount Unit Interval (days) 

Probiotics 

Powder probiotics ASC-ST 29 87.9 54 - 500 g.1000m-3 7 - 14 

 NonASC-ST 31 96.9 50 - 500 g.1000m-3 5 - 14 

 ASC-CM 21 100 56.75 - 400 g.1000m-3 4 - 10 

 NonASC-CM 20 90.9 56.75 - 500 g.1000m-3 4 - 15 

EM ASC-ST 4 12.1 1 - 5 L.1000m-3 7 - 10 

 NonASC-ST 1 3.1 1 L.1000m-3 7 

 NonASC-CM 2 9.1 2 L.1000m-3 8 – 10 

Disinfectants 

Iodine ASC-ST 1 3 0.2 L.1000m-3 occasionally 

 NonASC-ST 1 3.1 0.33 L.1000m-3 14 

 ASC-CM 1 4.8 1 L.1000m-3 10 

 NonASC-CM 8 36.4 0.25 - 1 L.1000m-3 7 - 15 

BKC NonASC-ST 1 3.1 0.4 L.1000m-3 7 

 ASC-CM 1 4.8 0.25 L.1000m-3 10 

 NonASC-CM 1 4.5 0.4 L.1000m-3 10 

Other chemicals 

Hepatopancreas  NonASC-ST 3 9.4 0.2 - 0.33 L.1000m-3 occasionally 

Vitamin C ASC-ST 3 9.1 1 - 1.92 kg.1000m-3 occasionally 

 ASC-CM 2 9.5 1.25 kg.1000m-3 occasionally 
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Type No. of users % of users Amount Unit Interval (days) 

 NonASC-CM 2 9.1 1.67 - 2 kg.1000m-3 10 - 30 

Yucca ASC-ST 1 3 0.29 L.1000m-3 occasionally 

 NonASC-ST 1 3.1 0.5 L.1000m-3 7 

 ASC-CM 3 14.3 0.67 L.1000m-3 5 
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7.11. Appendix 4: Number and proportion of users, dosage, and frequency of uses of feed additives in intensive prawn farming in relation to 

regional and certification factors. 

Type No. of users % of users Amount (g.kg feed-1) Frequency (time.day-1) 

Digestive support ASC-ST 16 48.5 5 - 7 1 - 2 

 NonASC-ST 10 31.3 5 - 10 1 

 ASC-CM 6 28.6 2 - 5 1 - 2 

 NonASC-CM 14 63.6 5 - 15 1 

Intestinal support ASC-ST 15 45.5 5 - 10 1 

 NonASC-ST 15 46.9 3 - 8 1 

 ASC-CM 15 71.4 5 - 7 1 

 NonASC-CM 16 72.7 3 - 15 1 

Hepatopancreas support ASC-ST 14 42.4 5- 7 1 

 NonASC-ST 20 62.5 2 - 10 1 - 4 

 ASC-CM 16 76.2 4 - 7 1 

 NonASC-CM 19 86.4 3 - 15 1 

Mineral ASC-ST 8 24.2 5 - 7 1 

 NonASC-ST 4 12.5 3 - 8 1 

 ASC-CM 7 33.3 5 - 7 1 

 NonASC-CM 9 40.9 3 - 15 1 

Vitamin C products ASC-ST 6 18.2 5 1 - 2 



 

427 
 

Type No. of users % of users Amount (g.kg feed-1) Frequency (time.day-1) 

 NonASC-ST 10 31.3 5 - 10 1 - 2 

 ASC-CM 3 14.3 5 - 7 1 

 NonASC-CM 4 18.2 5 - 10 1 

Beta glucan ASC-CM 2 9.5 5 1 

 NonASC-CM 1 4.5 5 occasionally 

Weight gain support NonASC-ST 1 3.1 5 1 

 NonASC-CM 2 9.1 7 1 

Premix Vitamin NonASC-ST 1 3.1 3 1 

Antibiotic ASC-ST 2 6.1 - - 

 NonASC-ST 5 15.6 various various 

 ASC-CM 1 4.8 not specific various 

 NonASC-CM 15 68.2 5 - 10 various 
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7.12. Appendix 5: Number and proportion of chemical users in relation to different types 

and dosage of chemicals used in pond preparation before stocking in improved extensive 

prawn farming (from dredging to water intake treatment) in relation to regional and 

certification factors. 

Type No. of users % of users Amount (kg.1000m-2) 

Agriculture lime ASC-BL 12 29.3 8.8 - 20 

 NonASC-BL 8 19.5 5 - 10 

 ASC-CM 2 9.5 6.6 - 12.5 

Dolomite NonASC-BL 1 2.4 12.5 

Zeolite ASC-BL 1 2.4 2 

 ASC-CM 1 4.8 5 

 NonASC-CM 2 9 4.46 - 7.5 
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7.13. Appendix 6: Number and proportion of chemical users in relation to different types 

and dosage of chemicals applying for conditioning water before stocking in improved 

extensive farming system in relation to regional and certification factors. 

Common name No. of users % of users Amount Unit 

Limes 

Agriculture lime ASC-BL 22 53.7 2 - 19.2 kg.1000m-3 

 NonASC-BL 17 41.5 5 - 30 kg.1000m-3 

Dolomite ASC-BL 6 14.6 7.58 - 28.5 kg.1000m-3 

 NonASC-BL 8 19.5 5 - 15.6 kg.1000m-3 

Probiotics 

EM ASC-BL 17 41.4 1 - 4 L.1000m-3 

 NonASC-BL 4 9.8 0.2 - 6 L.1000m-3 

 ASC-CM 1 4.8 3 L.1000m-3 

Powder probiotics ASC-BL 4 9.8 285 - 400 g.1000m-3 

Probiotic fertilisers ASC-BL 2 4.9 5 kg.1000m-3 

 NonASC-BL 6 14.6 2 - 7.5 kg.1000m-3 

Fertilisers 

DAP ASC-BL 37 90.2 1.5 - 6 kg.1000m-3 

 
NonASC-BL 30 73.2 1 - 6 kg.1000m-3 

DAP : Urea NonASC-BL 1 2.4 1.85 : 2 kg.1000m-3 

NPK NonASC-BL 1 2.4 1.25 kg.1000m-3 

Probiotic fertiliser NonASC-BL 4 9.8 2 - 7.5 kg.1000m-3 
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7.14. Appendix 7: Number and proportion of chemical users in relation to different types, 

dosages, and time intervals between applications of chemicals for maintenance water 

quality during grow-out in relation to regional and certification factors in improved 

extensive farming. 

Type No. of users % of users Amount Unit Interval (day) 

Limes and minerals 

Agriculture lime ASC-BL 4 9.8 2.1 - 16.67 kg.1000m-3 15 - 60 

 NonASC-BL 3 7.3 2.5 - 10 kg.1000m-3 15 - 30 

Dolomite ASC-BL 4 9.8 3 - 7.5 kg.1000m-3 14 - 15 

 NonASC-BL 4 9.8 1.7 - 7.5 kg.1000m-3 30 

Mineral products NonASC-BL 1 2.4 0.25 kg.1000m-3 30 

Zeolite NonASC-BL 1 2.4 5 kg.1000m-3 occasionally 

 NonASC-CM 2 9.1 2 – 4.46 kg.1000m-3 occasionally 

Probiotics 

Powder probiotics ASC-BL 8 19.5 17.5 - 90.8 g.1000m-3 15 - 90 

 NonASC-BL 4 9.8 22.7 - 90.8 g.1000m-3 10 - 60 

EM ASC-BL 19 46.3 1 - 3 L.1000m-3 10 - 60 

 NonASC-BL 4 9.8 0.6 - 1 L.1000m-3 15 - 30 

 ASC-CM 1 4.8 2 L.1000m-3 15 

Fertilisers 

DAP ASC-BL 33 80.5 0.5 - 5 kg.1000m-3 15 - 45 

 NonASC-BL 28 68.3 0.5 - 5 kg.1000m-3 15 - 60 

Probiotic fertiliser ASC-BL 2 4.9 2.5 - 3 kg.1000m-3 10 - 20 

 NonASC-BL 7 17.1 1.5 – 10 kg.1000m-3 15 - 30 

Phosphate fertiliser NonASC-BL 1 2.4 1 kg.1000m-3 30 

Urea NonASC-BL 1 2.4 1.5 kg.1000m-3 30 
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7.15. Appendix 8: Names of disease checks for Penaeus monodon and Litopenaeus vannamei in intensive farming by regional and certification 
factors. Percentage was calculated based on the total number of farmers who said that they purchased PCR-screened PLs. 

Disease 
ASC-ST NonASC-ST ASC-CM NonASC-CM 

No. of farmers % No. of farmers % No. of farmers % No. of farmers % 

P. monodon         

Monodon Baculovirus (MBV) 14 100 4 100 11 100 5 100 
White Spot Syndrome Virus (WSSV) 14 100 4 100 11 100 5 100 

Yellow Head Virus (YHV) 14 100 4 100 10 90.9 5 100 
Hepatopancreas Parvovirus (HPV) 9 64.3 2 50 8 72.7 5 100 

Infectious Hypodermal and 
Haematopoietic Necrosis Virus (IHHNV) 

1 7.1 - - - - - - 

L. vannamei         
WSSV 26 100 7 100 17 100 12 100 

YHV 26 100 7 100 16 94.1 11 91.7 
MBV 25 96.1 7 100 17 100 12 100 

Taura Syndrome Virus (TSV) 25 96.1 7 100 12 70.6 11 91.7 

HPV 19 73.7 1 14.3 11 64.7 2 16.7 

IHHNV 13 50 - - - - - - 
Infectious Myonecrosis Virus (IMNV) 11 42.3 - - - - - - 

Early Mortality Syndrome (EMS) 5 19.2 - - 1 5.9 1 8.3 
Enterocytozoon Hepatopenaei (EHP) 2 7.7 - - - - - - 

Necrotising Hepatopancreatitis (NHP) 1 3.8 - - - - - - 
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7.16. Appendix 9: Names of disease checks for Penaeus monodon in improved extensive farming by regional and certification factors. 
Percentage was calculated based on the total number of farmers who said that they purchased PCR-screened PLs. 

 

Disease ASC-BL NonASC-BL ASC-CM NonASC-CM 

 No. of farmers % No. of farmers % No. of farmers % No. of farmers % 

P. monodon         

MBV 27 100 1 100 7 100  - 
WSSV 27 100 1 100 7 100  - 

YHV 27 100 - - 6 85.7  - 
HPV 27 100 - - 4 57.1  - 

IHHNV 27 100 - - - -  - 
TSV 27 100 - - - -  - 

EMS 27 100 - - - -  - 

 




