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1 Summary

1. The natural and economic advantages pertaining to the different provinces are not consistently reflected in farm performance data from the provinces. This is related to the over-riding impact of disease, which swamps more subtle differences related to natural conditions and economic context. Disease has a direct impact on performance per crop, and may also lead to strategic single cropping in areas which could otherwise deliver two or more crops.

2. The sector is also relatively new with a wide range of husbandry skills. Demand and prices have been high historically, especially for shrimp. This has allowed relatively inefficient farms to survive. There is therefore very high variation in performance (including land, feed, seed and labour productivity) and this variation swamps more subtle differences related to natural conditions and economic context.

3. There are probably also two other contributory factors: the proximity of the North to the Chinese market, and dominance of processing capacity in the South may well outweigh the climatic and other disadvantages; and the field data may be inadequately sampled to show up real differences. A more focused and comprehensive study including thorough in-field analysis of variance in performance in each Province is required.

4. It is probable that as prices fall (which they will), and as disease management and biosecurity improve, variation in performance will be reduced, with poor performers being “weeded out” or improved - as has occurred in Thailand. Only once this has happened will the natural and economic advantage factors begin to kick in, with southern farmers having a significant production cost advantage. To compete, northern farmers will have to develop higher value products, or distribute/process/market their products more cheaply

5. Seed and feed prices vary significantly across the country (related mainly to availability and demand) – but variation is also highly significant within provinces related mainly to quality. There is an opportunity for VIFEP to collaborate with the Research Institutes for Aquaculture to assess the cost effectiveness of different quality seed and feed products, both to stimulate raised standards and to allow farmers to make more informed decisions.

6. When particular species and species groups are considered, different parts of the country have different relative advantage (taking account of natural and economic advantage):

· North: finfish; seaweed (Gracilaria); white shrimp; crab; molluscs

· Centre: tiger shrimp; lobster; seaweed (Kappaphycus); finfish

· South: large tiger shrimp; crab; molluscs

This is reflected in the current production trends, if not in performance data. 

7. Overall, the South undoubtedly has the greatest potential for brackish-water culture with abundant resources, year round production, and great flexibility in terms of stocking and harvesting strategy, and a well developed processing sector. The realisation of this potential will depend upon overcoming the key constraints of disease, farm management and husbandry skills.

1.1 Comparative advantage with respect to other countries

8. Vietnam as a whole will face stiff competition in what will be an increasingly competitive market. This competition will come primarily from Thailand, Indonesia, Malaysia, Myanmar, Bangladesh and India. China represents both a threat as an efficient and cheap producer; and an opportunity as a huge and expanding market. 

9. Vietnam can and should be able to compete well for two main  reasons:

· Comparative advantage in terms of climate, resources, low labour costs;

· Well placed regionally to access markets and especially Chinese markets

10. While Chinese production costs are low at the moment, environmental degradation is becoming severe, disease is chronic, and disease management and biosecurity are poor. If Vietnam can manage disease and environmental quality better it will be well placed to compete.

11. Thai production costs are also low, and Thailand represents serious competition. However, they have already largely switched to P vannemei – a relatively low value product, leaving the opportunity for Vietnam to take the initiative with respect to larger high quality tiger shrimp.  

12. Thailand also has a rather limited range of products and has shown no great dynamism with respect to crab or marine fin-fish production. Given the rapidly expanding market in China for these products, this also represents a major opportunity.

13. Indonesia represents a significant threat with respect to seaweed and marine fin-fish. It is more advanced with respect to hatchery production of marine finfish and already has substantial processing capacity for seaweed. There is also strong support for coastal aquaculture from government, NGOs and aid agencies. To compete, especially in the marine fin-fish sector, Vietnam needs to develop greater proficiency in marine fin-fish hatcheries – perhaps by buying in Taiwanese or Indonesian experience.

14. For all major aquaculture products bar, possibly, seaweed, the most significant comparative advantage for any country in the region will be to reduce the incidence and severity of disease. There are signs that Thailand may be getting better at this. China appears to be weak. Vietnam has an opportunity since its industry is less developed. This will require better farmer organisation coupled with government initiative and support. This is the single greatest challenge and will make or break the Vietnam aquaculture sector.

1.2 Production and market opportunities: main species groups

15. Given what has been said above there are major opportunities for Vietnamese production of the following species for sale along two fronts – to China as an important regional market; to the country’s main existing trading partners Japan and the US, moving on to build a greater presence in the European marketplace:

16. Penaeus monodon - Giant tiger shrimp – large product in the South, medium size in the North.

17. Penaeus vannemei in the North and in the short term. In the longer term competition with Thailand will be severe and the North of Vietnam will be at a disadvantage.

18. Marine finfish – the evidence suggests very strong growth in demand for quality marine finfish – especially live – in Southern China and increasingly across the whole country. China herself is the main competition here, but Vietnam has advantages in terms of variety of species and climate, especially in the South. If distribution channels can be streamlined this represents a significant opportunity. This can be built on by diversifying into high quality fresh chilled fish for the Japanese and European markets.

19. Crab. Vietnam is arguably the most advanced in the world in terms of hatchery technology and should be able to outcompete China which remains dependent on wild seed and in some areas wild broodstock for spawning in hatcheries. The key will be effective technology transfer to the private sector. Crab is particularly attractive in terms of the range of systems and habitats in which it can be grown, and its general toughness.

20. Seaweed. Seaweed farming is widely regarded as an opportunity for the poor. To compete and to ensure good consistent farm gate prices Vietnam will need to expand and improve the quality of its processing. It will face significant competition from Indonesia and the Philippines, but demand for seaweed products are expected to continue to rise with demand for processed food. Again, China represents a huge potential market for hydrocolloids, and in particular carrageenan (extracted from Kappaphycus), both as a market for finished colloids, and a market for dried part-processed product (China has a well developed existing seaweed processing industry). A key requirement at this stage in the development of the industry is to undertake a detailed feasibility study of setting up substantial processing capacity in the south/centre of the country

21. Bivalve molluscs. Bivalve molluscs are relatively easy to grow and disease is generally a lesser problem (though this could change). The regional market is huge and relatively low value; European and American markets are mainly for mid-value products. Vietnam is well placed to produce clam and mussel – again because of the Chinese market – but building on this to diversify into Europe and America for niche higher value products

22. Other species. There is a wide range of more specialist species – sea cucumber, abalone, sweet snail etc. These are interesting but generally limited opportunities. Sweet snail and abalone are already suffering significant disease problems; abalone requires significant investment and is a low volume high value product for technically sophisticated producers. They are unlikely to become major sub-sectors in their own right.

1.3 Prices and products

23. Aquaculture production is growing at an astonishing rate – 10-20% for most major species groups - throughout the region. While there is buoyant demand at present, there will undoubtedly be price pressure in the not too distant future (this has already begun with shrimp), and the very high profit levels currently enjoyed by, for example shrimp farmers who avoid disease, will decline significantly. This will hurt unless it is prepared for. To maintain regional margins the whole sector will need to become far more efficient – in terms of seed and feed use, in terms of land and labour productivity, in terms of increased growth and survival, and in terms of handling, distribution, processing and marketing.

24. Ultimately in a globally competitive mature market, farm-gate prices are likely to drop to production cost (of efficient producers) + 10-15%. The following table offers a speculative assessment of what these prices might be in the not too distant future. Vietnam must be prepared for this – and will need to get costs down as soon as possible if it is to compete. This has implications not just for individual producers. The whole sector will need to organise effectively if it is to minimise input and marketing/distribution costs, while at the same time increasing product quality and reputation.
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2 Introduction

This report is based on a combination of field work and desk based research. The field work was necessarily limited and served to illustrate and explore performance variation and comparative advantage issues at strategic points across Vietnam, rather than to be comprehensive. The desk-based research drew on existing information on natural and economic conditions in different parts of the country, and on existing analysis of performance of aquaculture. 

In practice there is very little routine performance data for aquaculture in different parts of the country available at national level.  Indeed, even the information on production (tonnes, value) is extremely limited for most species, and this makes analysis of comparative advantage – and its actual impacts on performance – almost impossible to gauge. 

To some degree a modern country in a market economy is similar to a large business enterprise: it has to allow its economic components or subsidiaries to identify opportunity and adapt to markets on their own. Equally it would not survive as a successful business entity (or national economy) without some higher level performance monitoring and analysis – to provide the strategic overview which may be lost in the day to day activities of a subsidiary enterprise. Vietnam currently lacks the information to run a vibrant, adaptable and sustainable aquaculture economy. 

In practice the information is collected: the Provinces have remarkably detailed information about land use activities. But this is not collated in a useful format to inform strategic decision making at Provincial or national level. This is not unusual – it is to common to most countries in the world. But this is a waste: good performance data could inform extension, planning, infrastructure development, education and training. 

This report offers a glimpse of the kind of analysis which could be undertaken given better routine information about aquaculture sector performance. Hopefully it will encourage new efforts to generate better information to underpin such analysis.

3 Comparative advantage of aquaculture production in different parts of Vietnam

3.1 The dimensions of comparative advantage

There are several dimensions to comparative advantage, and associated criteria, some of which are species specific and others which relate to aquaculture production and marketing generally:

Natural advantage or physical suitability  

· Climatic regime – (water temperature; rainfall and flooding; salinity); 

· Water fertility and pond soil quality

· Pond soil permeability

· Salinity regime

· Elevation and tidal regime

· Shelter

· Suitable site availability

Economic advantage 

· Low capital costs: land (cost/rent, taxes), construction, equipment

· Low input costs: seed, feed, labour, chemicals

· Skilled management and husbandry 

· Skilled product handling and product quality

· Low cost distribution to processors and onward to markets

· Good market intelligence

· Adaptability to new products and markets

· Lack of economically viable alternatives

Comparative advantage as a rationale for facilitation or promotion of certain forms of development also needs to be balanced against development need. Unfortunately these two are often at odds (other than with respect to labour costs): areas with the greatest need are often those with the lowest comparative advantage.

Available data relating to these criteria are variable in quality and incomplete. However, taken together, and coupled with the knowledge of experts working in the field, it is possible to develop a broad picture of comparative advantage in aquaculture production across the country, and to assess the particular strengths and weaknesses of different Provinces with respect to the production of particular species.

3.2 Natural advantage

3.2.1 Temperature

Annual regime

The chart below (Figure 1) shows the annual temperature regime in terms of average monthly air temperatures for all the coastal provinces of Vietnam. The pattern is striking with two major groups:

A Southern Group, from Ninh Thuan South, with temperatures consistently greater than 25oC, peaking at 28-29oC in April/May, steadying around 27  between June and November, and dropping to near 25 in December and January.

A Northern Group from Ha Tinh northward with a much more variable sub-tropical climate. Average temperatures dip below 20  for 3 to 4 months between December and march, and peaking at 27-29  between May and August. Of these, Nghe An shows the most extreme seasonality with average June temperatures above 30

Figure 1
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Khanh Hoa is similar to the Southern group, though rather more variable, and with a later peak temperature in July, and dipping below 25 in January and February. Binh Dinh is also similar but with exceptionally high summer temperatures

As might be expected, the north-central and central provinces from Quang Binh to Phu Yen are intermediate in character. 

The regimes described above offer an overview of climatic suitability, although it should remembered that these are average air temperatures, not pond or water temperatures (Q can we get pond water temperature regime for Haiphong, Nghe An, Khabh Hoa and HCM? From the RIAS?). 

From an aquaculture perspective there are two key considerations: the length of the growing season and the likelihood of extreme or rapidly changing temperatures.

Length of growing season

Most tropical species do well (better growth, less disease) at temperatures between 25 and 320C. Tiger shrimp and white shrimp for example show far greater susceptibility to whitespot at temperatures below 25C (Flegel pers. com). 

Figure 2 shows the variation in months > 25C average air temperature for the Vietnam Provinces from North to South.

Figure 2
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The implications are clear and well known: for species with a growout cycle of 3-6 months (shrimp, some crab) only one crop per year is possible in the North (from Quang Ninh to Quang Ngai). In the South, from Binh Dinh to Kien Giang two or even three crops are possible. 

The production cost implications of this are not simple however. If the pond or cage can be used for other productive purposes (eg other species) over the winter months cost implications may be minimal. Futhermore any higher costs may be balanced by lower local costs: for example, rental or taxes associated with shrimp pond sites tend to be higher in areas where shrimp farming is successeful, effectively reducing the natural comparative advantage. Also, disease risk may be lower where only one crop per year is produced; indeed many farmers do reduce the frequency of crops to rest the ponds and minimise disease.

For species with a longer growout cycle – most finfish, lobster etc, the implications are more subtle and species dependent. Many species can be grown, but growth is far slower (meaning total production cycle is longer), and disease susceptibility is higher  over the winter months. 

Temperature extremes

Some provinces are particularly susceptible to rapidly varying temperature and temperature extremes. The N central and central provinces (especially Nghe A, Ha Tinh, Binh Dinh and Da Nang) are especially prone to very high summer temperatures. The Northern Provinces are all susceptible to extreme low temperatures in Winter.

Seasonality of production

Most fishery products are subject to seasonal variation in demand, with particularly high demand around the time of Christmas and Chinese New Year (Tet), although the increasingly global distribution of many products reduces this problem to some degree. The farm gate price of large meaty crab for example increases from around 50,000/kg to 100,000/kg around the tet holiday. Being able to deliver product during the season of high demand can make substantial difference to returns. Equally, the cost of seed may be seasonal, with differential impact on production costs

Clearly the South has a significant advantage with regard to seasonality – both in terms of seed production and growout. 

3.2.2 Rainfall and flooding
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The rainfall regime varies tremendously across Vietnam. There are two distinctive regimes and a variety of others (Figure 3). 

Figure 3

The Central provinces and N Central Provinces show a small peak in May but with most rainfall in October/November/December. The Southern Provinces are extremely dry in January/February/March and with significant extended rainy season between May and October. The Northern Provinces typically have a modest rainfall peak in March, with the main rainy season June to August.

Flooding

The N Central Provinces, and Ninh Tuan are most prone to severe rainfall and flooding???  More data needed. Frequency of flooding by Province.

3.2.3 Water resources and site availability
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The area which could feasibly be developed for brackishwater aquaculture varies hugely across Vietnam, with by far the greatest area available in the South (Figure 4)

Figure 4

Between them, the six southern Provinces of Ben Tre, Tra Vinh, Soc Trang, Bac Lieu, Ca Mau and Kien Giang have 87% of the total National resource of brackishwater, and Bac Lieu and Ca Mau alone contributing 61%.

A similar pattern naturally emerges for brackishwater aquaculture potential in estuaries and associated channels and waterways. The Mekong and Red River delta systems offer great scope for this kind of aquaculture; opportunities are much more limited in the centre of the country. That said, there is significant rainfall and river systems in all Provinces, and therefore modest potential throughout the country.

A secondary requirement for pond aquaculture is soil quality: impermeability and fertility. These properties are more widespread in the soils of the North and the South and less common in the sandy soils of Central Provinces.

Marine cage culture is primarily dependent upon sheltered sites in sheltered bays, lagoons and island systems. These are dispersed across the country with particularly suitable areas in the Central and S Central provinces and in Quang Ninh in the North.

3.3 Economic advantage

3.3.1 Land costs

Land costs, and land rental – the main practical financial cost associated with land – varies significantly across the country, and is determined mainly by (in descending order of importance):

· Suitability for urban residential and industrial development;

· Suitability for shrimp aquaculture;

· Suitability for other forms of aquaculture and agriculture

· Area of of land/water available

To some degree it is therefore self neutralising: any advantage relating to the quality of the land for shrimp aquaculture is likely to be compensated by higher land costs and vice versa.

Figure 5
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The differences are striking (Figure 5) and reflect the variation in factors listed above. Haiphong and TP Ho Chi Minh have the highest land rental costs because of opportunities for urban and industrial development. Ha Tinh has surprisingly high costs, related to a shortage of suitable landand the perceived profitability of aquaculture. Rental costs in Khanh Hoa are surprisingly low, probably reflecting the decline in land value related to pollution and disease problems. Costs in Ca Mau are a fraction of those elsewhere, reflecting the abundance of suitable sites (see below).

Rental comprises a relatively small percentage of total production costs (costs/kg) – ranging from around 0.1% in Ca Mau to 8% in TP Ho Chi Minh.

3.3.2 Startup costs  and corresponding operating costs

Costs for pond construction and setting up a farm complete with water supply and equipment is substantial as the figure 6 shows. These costs are mainly related to construction (70%) with the remainder mainly machinery and equipment.

Figure 6
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The variation is related in part to the quality of pond construction (probably highest in Khanh Hoa and Hai Phong where production is semi-intensive or intensive, and lowest in Ca Mau where production is mainly extensive) and also to the suitability of sites (leading to lower costs in Ca Mau). Lower labour costs in Ha Tinh and Ca Mau probably also contribute to these differences.

These differences are broadly reflected in the various operating overhead costs associated directly with the physical infrastructure of the farm (Figure 7), although Ca Mau and Ha Tinh seem to suffer from higher depreciation and maintenance costs than would be expected from the figures on capital investment. It may be that the less sophisticated pond construction typical of these areas is associated with more rapid depreciation and higher maintenance costs.

Figure 7
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Taken together, these costs comprise between 12 and 18% of total production costs and are therefore significant. However, these costs will vary tremendously according to productivity.

3.3.3 Productivity

Productivity has a large impact on the contribution of overhead costs (capital and labour) to total production costs per kg. Taking the costs above for example, Khanh Hoa appears to have the highest capital related costs. However, this is largely a reflection of the decline in yield in recent years, from more than five tonnes per hectare to a little above 2 tonnes per hectare, corresponding roughly to a doubling of overhead cost allocation per kg production. This decline is probably related to increased disease incidence.

Figure 8 gives rough estimates of current rates of productivity.
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Annual  yield is also a function of the number of crops harvested per year  - except in the South where continuous selective harvesting is often undertaken. If two good crops can be harvested, overhead costs/kg should be halved. Although the Southern Provinces have the opportunity to harvest more than one crop, there is an increasing tendency to harvest only one crop, in order to “rest” the ponds and break the disease cycle. Perversely, it is even possible that those areas where only one crop per year is possible may actually be at an advantage: disease has less chance of becoming established.

The high production rates in Haiphong may also reflect the cultivation of P vannemei and/or more recent development with less in the way of chronic disease. 

3.3.4 Input costs: seed, feed, labour, chemicals

Input costs per unit production depend on both the cost of the inputs, and the efficiency of use of those inputs, or input productivity. Both are relevant to the issue of comparative advantage.

Feed 

The price of trash fish depends on:

· Quality;

· Availability;

· Demand 

The significant variation across Vietnam is shown in Figure (*) and reflects all three factors. Unfortunately, the implications of these price differences in terms of economic advantage cannot be assessed without information on quality.
Figure 9
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The price of dry pellets should be far less variable (Figure 9), since this is a widely traded commodity. In practice however there is a range of quality associated with different prices (table 2 ). 

Table 2

Feed brand/type
VND/kg

Tomboy
17,400

Grobet
17,300

UB
16,800

CP
16,500

3 Golden Coins
16,300

KP
9,500

Food conversion varies 

Food conversion is highly variable between locations, types of foods, intensity of systems. The food conversion efficiency is lower for trash food than pellets (because of its higher water content) and lower for poor quality pellets. However, since feed represents the highest proportion of production costs many farmers will chose the cheaper food when they are short of money in a cycle, and pay the price in terms of lower food conversion efficiency (=higher food conversion ratio). Others will go for quality and better conversion rates.  

The overall effect of these factors on production costs is shown in Figure 10

Figure 10
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Khanh Hoa and Ca Mau appear to have rather high feed costs, and this is especially surprising given the relatively low price of feed for Ca Mau. The other provinces appear to have very low costs given the high price of feeds – indeed these costs appear o correspond to unrealistic food conversion rates () 

Seed

Seed prices vary across Vietnam (Figure 11) dependent on quality, reputation, species, demand and supply (availability or proximity to a hatcheries).

Figure 11
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Unsurprisingly costs are significantly lower in the S Central provinces where hatchery development is greatest – related to both suitable temperatures and high quality seawater. In general seed costs are highest in the North, where local supply is poor for water quality and climatic reasons, and the distance from the hatcheries of the south centre are high. However, there is increasing supply of cheap P vannemei seed now coming in from China into Quang Ninh province

Seed prices also vary substantially in each area, according to quality and reputation. In Khanh Hoa for example prices may vary between 23 and 40 VND/pc, and in Ca Mau between VND30 and 85/pc. As with FCR there is a clear trade off between seed price and growth/survival. Again this is an area where research could usefully be undertaken to assess performance and price of seed from different sources. Not only would this benefit the individual farmer, it would be an effective weapon in the arsenal against disease. 

Seed productivity (=survival) varies substantially and is reflected in the overall seed costs per kg. These are surprisingly similar, varying between just under three thousand VND/kg of product to just over 4,000. These costs in turn correspond to survival rates of around 40-60%.

Figure 11
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Labour 

The cost (price) of labour in Vietnam varies significantly across the country, varying according to the level of development from a low of VND 0.6million/month in Binh Dinh to VND 1.2 million per month in TP Ho Chi Minh city. In practice the variation is probably somewhat less for specifically rural wages. Clearly therefore the areas with higher wages need to compensate with higher levels of labour productivity or better prices.
Figure 12
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Labour and land productivity  vary significantly both within and between provinces. They are both greatly impacted by disease, and the figures presented below reflect the situation in late 2004/early 2005 as determined in the household survey.

Table 3

Province
Production/labour/crop
Production/ha/crop

Hải phòng
2500
5000

Hà Tĩnh
1780
1860

Khánh Hoà
1252
2245

TPHCM
1759
2896

Cà Mau
1211
1526

The overall impact of these factors is shown in the total labour costs per kg of production (Figure 13)

Figure 13
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These figures suggest that the efficiency with which labour is used is more significant that the local price  of labour, and once again Khanh Hoa has performed badly – mainly because of disease.

3.3.5 Variation in farm gate price

Variations in farm gate price are modest, and reflect the level of development of the industry and access to markets. The least developed Provinces will have more costly collection and distribution and this is reflected in the relative low prices offered in Binh Din and Ninh Tuan, compared with the high demand and lower distribution costs in TP HCM and Thanh Hoa. The higher price from Quang Tri is something of an anomaly reflecting a seasonally higher price. 

Figure 14
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Overall these prices are relatively high by regional standards, reflecting a high quality product.

3.3.6 The overall picture: variation in costs and returns across Vietnam

Taking account of both production costs and farm gate price, the full picture of the financial performance of shrimp farms across Vietnam emerges (Figure15)

Figure 15
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The picture is surprisingly varied with far higher profit margin (profit/revenue) for TP HCM and Hai Phong, related to both higher prices and lower costs. Higher prices are probably related to size of product and proximity to market; lower costs are primarily attributable to lower feed, chemical and depreciation costs.

It is notable that these costs and returns do not closely reflect the apparent comparative advantages of the South. In other words, good husbandry, proximity to markets, and lack of disease tend to dominate the “natural advantage” factors at the present time. Furthermore temporal changes in farm gate price are very substantial and can transform profitability. The survey of Hai Phong farmers was undertaken first, at a time when shrimp prices were still high.

It should also be noted that this data is derived from  a relatively small sample, and the Ca Mau farms chosen for comparative purposes (with other parts of the country)are not typical of production in the province, which is generally more extensive, and characterised by lower costs.

A survey carried out in parallel with this study examined financial performance of different aquaculture systems in different parts of the country. The study was undertaken slightly later, and the results reveal the extent to which disease dominates costs, but affects different parts of the country at different times (Figure 16).

Production costs for intensive shrimp are lowest in the South, which is in line with expectations, but higher in the central region than the North due to the incidence of disease coupled with the relatively high cost of pond systems. The highest costs of all are associated with improved extensive systems in the North, which effectively failed due to high operating costs and major disease problems. 

Also of note - and of some concern when considering poverty alleviation issues – production costs from improved extensive systems in the south are very high. While these costs can be offset against higher value larger product at present (in the case of continuous stocking and harvested systems) a small fall in price would cause serious hardship to the sub-sector. The high costs are associated with:

· Very low survival  in the continuous stocking/harvesting systems (resulting in seed costs alone of 28,000/kg of product);

· High labour costs, associated with very low labour productivity 

To be internationally competitive in the longer term, and to compete with Macrobrachium production (which also targets the larger tail market, but for which seed costs were around VND 8,000/kg of production) these costs will have to be reduced. While it should be possible to reduce labour costs, improving survival in extensive systems will be more difficult, although specialist nursing may help. It is notable that seed costs/kg of production in the Macrobrachium systems are much lower – around VND 8,000 (Figure 17).
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Figure 17
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3.3.7 Management and husbandry skills

Management and husbandry skills vary significantly across the country and are related to:

· History of aquaculture in the Province and general experience of aquaculture;

· Quality of extension services;

· Presence of dynamic research institutes and associated traning 

· Education attainment levels

The team made a broad assessment and scored  these strengths for different provinces. The results are shown in figure 18

Figure 18

[image: image15.emf]Advantage in terms of education, skills, experience

0

50

100

150

200

250

Quang NinhHai Phong

Thai Binh

Nam DinhNinh BinhThanh Hoa

Ngh An

Ha Tinh

Quang BinhQuang Tri

TT. HueDa NangQuang NamQuang Ngai

Binh Dinh

Phu YenKhanh HoaNinh Thuan

Binh Thuan

BR.Vung Tau

TP. HCM

Tien Giang

Ben Tre

Tra Vinh

Soc TrangBac Lieu

Ca Mau

Kien Giang

score

Experience

Aquaculture skill

Education


This shows clearly that the provinces with the greatest potential for brackishwater aquaculture – the far southern provinces, score worst in terms of their capacity to realise this potential in terms of skills and experience.

This is also likely to negatively impact their capacity to adapt to new products and markets

3.3.8 Product handling and product quality

Product handling and quality management differ across the spectrum of aquaculture species under cultivation and the varying distribution and process chains that they then form a part of.  This can be best described separately in terms of production and processing.

In terms of production, much depends on:

· the skill and knowledge of individual farmers, 

· their familiarity with the particular technologies associated with their particular circumstances, 

· the advice provided by provincial extension services, 

· the advice available from the relevant national research stations, and 

· the information provided by the traders, wholesalers, transporters and processors with whom they are in contact.

It also depends on the immediate environment in which production is practised (part of a large aquaculture scheme with well developed infrastructure; small-scale in combination with farming; an isolated venture with few others using the same technique or cultivating the same species), and on the scale of operation.

For shrimp, handling and quality systems are well developed in the south, and less so in the central and northern regions.  Even so, the lack of any coherent organisation between small-scale producers, or on a local / regional basis, means that practices vary, much depends on whether the producer or trader utilises ice at the time of harvest, and much depends on the extent to which any financial incentive is sufficient to encourage producer and trader to look after the product.  In such a competitive industry, matters can go both ways – for raw material destined for commodity product, particularly where smaller sized animals are concerned, it is easy to be slipshod.  Where larger animals are concerned, all tend to be a little more careful.  It is also generally the case that where the trader (or producer) is closely linked to one processor, greater care is taken over handling and quality.

With recent international trade concerns over the indiscriminate use of antibiotics and other medicines, the industry, and ultimately producers, has become more sensitive to quality issues.  HACCP
 systems now reach more effectively back to the producer, industry standards are being developed and implemented, and in a new development in the south, over a thousand farms are now certified as producing to an international organic standard.

For products other than shrimp there is relatively less government intervention, with more reliance on the dictats of commercial realism.  The government research laboratories provide a good source of support to the sector, but even this is probably more available to those farmers that can pay for relevant advice.  For those farmers involved in the live seafood trade, the fact that product is patently alive is a good indicator of quality.  Of rather greater impact on individual business and sector economics is concern over the control of disease – through control of environmental factors, feed, and appropriate use of medication.  Another factor is the density at which cultivation is practised, where the tendency for new investors to crowd out successful pioneer developments needs to be balanced by sensible spatial and environmental planning controls.  For most non-shrimp forms of aquaculture, management of disease and maintenance of development within sensible environmental boundaries remain weak.  In addition, proximity to a research centre tends to offer substantial advantage to growers.

In terms of post-harvest handling and quality, the licensing of processing plants, and certification of a fair proportion of the sector to HACCP standards acceptable to the EU and US regulators, is indicative of operating practices to international standards.  The proportion of the industry meeting such standards is steadily increasing, year on year.  But whilst all processing companies indicate that they have full traceability back to the grower, the fragmentation of the production sector, and the lack of success of efforts by processors to better organise producers into producer organisations, suggests that traceability could be tighter.  In the absence of more streamlined organisation at producer level, the convoluted trader network used to move product from small producer to processor involves high transaction costs relative to competitor countries, and less than ideal control over the supply chain.  In a move to better deal with this situation, processors are increasing the use of tied or salaried wholesale traders.

For the trade in live, fresh or dried product, there is little current benefit to be gained from the application of formal quality standards.  But should the scale of such trade increase significantly, quality issues and standards will undoubtedly become more important, and substantial restructuring of these industries may be necessary.  Such changes will not be welcomed by those who currently dominate these trades (because it is very likely to weaken their dominant position, by breaking their monopoly on information concerning trade practice and standards, and making the trade both more formal and more transparent), requiring that any policy move to support substantial increase in the scale of these trades be accompanied by effective development, business management and technical support, together with investment in necessary organisational and physical infrastructures.  Given the importance of the Chinese market in this trade, and the fact that most of the exports to China from Vietnam will simply augment the supply of the same or similar products produced within China, it will be important that Vietnam is several steps ahead of sector evolution in China.
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3.3.9 Distribution and marketing costs

Economic development across the length of Vietnam is variable, with large concentration of activity around Ho Chi Minh City, and very much secondary concentrations around a small number of other cities – Hanoi, Ca Mau City, Nha Trang, Danang and Haiphong.  The extent, scale and quality of physical infrastructure – roads, wholesale and retail markets, support services, shipping services, air services, etc. – very much reflect these differences (see Fig. 1
). In the deep south – Mekong Delta and South East regions – distribution infrastructure is well developed, and despite drawbacks associated with the largely aquatic domain found in the Mekong Delta, together with its seasonal inundation, the scale of production and economic activity has ensured that distribution services operate effectively (Fig 2 indicates the distribution of markets across the country). 
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But not so in most other parts of the country, where the overall volume of product to be moved, and the greater peaks and troughs in demand for transport, necessarily mean that costs are higher, and transport efficiency more difficult to achieve.  This can be readily observed in respect of the distribution of population (see Fig 21), and the distribution and scale of fish processing plants (see Fig 22).  Vietnam remains largely an agrarian society, with population distributed relatively evenly across rural areas; slightly above average in the most productive areas – Mekong Delta and Red River Delta – and below average in less productive upland areas.  There is very little concentration of infrastructure across these small communities.  

Infrastructure is concentrated around the urban conurbations, but these are few and far between.  They are focused on the cities listed in the paragraph above – in order from south to north, Cau Mau City, HCMC, Nha Trang, Danang, Haiphong and Hanoi.  But even here there is little evidence of concentrated wholesale infrastructure in facilitating the movement of product from growing areas to consumer.  Distribution infrastructure in support of the domestic market appears fragmented, with the very few signs of concentration being through the fish processing companies, and associated with the emergence of supermarket chains (particularly in the south).  But domestic market infrastructure is an area that has been poorly researched to date, and further work will be required in the future in order to inform policy with greater confidence.

What is known to be a major, if not the major, determinant of distribution and market infrastructure is the location and scale of fish processing plants.  This reflects the dominance of the export industry in the commerce of the sector.  Alongside this, however, it should be recognised that at least some of these processors are also packing fresh and frozen product for sale on the domestic market.  Such product meets local consumer preferences and pricing profiles, and responds to a growing affluence and focus on convenience amongst the country’s urban households.  These products also meet changing needs in the hotel and catering sector.  Small though this emerging market segment is, from a policy perspective it will require closer scrutiny in the future.

Figure 22
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Figure 22 shows the extreme polarisation of processing capacity between the north and south of the country.  This undoubtedly reflects the substantially greater availability of export product in the south – from shrimp and catfish farming, and from capture fishery landings – but there are also other factors influencing this distribution that require deeper investigation.  Entrepreneurship, investment capital and access to a skilled labour pool, plus easy access to raw material, are undoubtedly key determinants in location.  Each and all of these factors can explain some of the disparities between north and south – and it is likely that some efforts will need to be made to strengthen conditions in the north and outside the Mekong Delta and Ho Chi Minh City.  But other factors are also at play here.  

Fish production in the central and northern regions is undoubtedly smaller in overall volume than in the south, but it is also of species and products that lend themselves less to industrial scale processing and the production of frozen product.  Crab, lobster, gastropods and bivalves lend themselves to live shipment.  Certain types of fin-fish can be shipped live, and other fin fish, together with cephalopods and other molluscs, can form the basis of a range of durable dried products.  Markedly different marketing and distribution channels and infrastructures are used in consolidating and exporting such product. 

For example, the team scored the strength and diversity of the processing capacity in different provinces (Fig 23), showing significant advantages for the South and centre of the country. Figure 22 shows the actual turnover of processing companies by scale in the major regions, and reinforces this conclusion.

However, the lack of processing in the North is to some degree compensated by the strong trading networks built up over generations.  Indeed it is suggested that this trade is dominated by Vietnamese Chinese (Viet Hoa) who share cultural, family and linguistic ties with traders the other side of the border.  

Relatively little is known of the mechanics of this trade and again, from a policy perspective, further investigations of this sub-sector will need to be pursued in the near future.  It should be stressed that this has particular relevance to marine and brackishwater aquaculture planning – most of the species involved in this trade can be cultivated.  In addition, however, China is likely to become an ever more important export market for the Vietnamese seafood industry.  It is far from clear to what extent the current trade can be scaled up utilising current market and distribution infrastructures, and to what extent new distribution routes and market channels need to be developed.  This trade has a strong informal character, which contrasts with the frozen seafood export sector.  There will come a time when such informality may not be in the best interests of regional economic development in the northern and central regions.

Figure 23
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3.3.10 Economically attractive alternatives

Low per capita GDP or “income” (Figure 24) is likely to be a good indicator of lack of alternative attractive economic activities (and also of likely strength of local market). 

Figure 24 (units to be added)
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3.4 Informed subjective assessment of  comparative advantage by species group

The information presented above, along with a wide range of other information and personal knowledge  was used by the comparative advantage research team to make an assessment of  overall comparative advantage, taking into account the main indicators of both natural and economic advantage. The resulting (unweighted) scores were used to generate charts 25-29 below.

Figure 25
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[image: image38.emf]Overall comparative advantage score for mollusc culture
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Figure 27

[image: image39.emf]Seaweed comparative advantage score

0

50

100

150

200

250

300

350

400

450

500

Quang Ninh

Hai Phong

Thai Binh

Nam Dinh

Ninh BinhThanh Hoa

Ngh An

Ha Tinh Quang Binh

Quang Tri

TT. Hue

Da Nang

Quang Nam Quang Ngai

Binh Dinh

Phu Yen

Khanh Hoa

Ninh Thuan

Binh Thuan

BR.Vung Tau

TP. HCM

Tien Giang

Ben Tre

Tra Vinh

Soc Trang

Bac LieuCa Mau

Kien Giang

score

Input costs

Processing

Infrastructure

skill

Environment

Climate


[image: image40.emf]Comparative advantage score finfish

0

50

100

150

200

250

300

350

400

450

500

Quang Ninh

Hai Phong

Thai Binh

Nam Dinh

Ninh BinhThanh Hoa

Ngh An

Ha Tinh Quang Binh

Quang Tri

TT. Hue

Da Nang

Quang Nam Quang Ngai

Binh Dinh

Phu Yen

Khanh Hoa

Ninh Thuan

Binh Thuan

BR.Vung Tau

TP. HCM

Tien Giang

Ben Tre

Tra Vinh

Soc Trang

Bac LieuCa Mau

Kien Giang

score

Input costs

Processing

Infrastructure

skill

Environment

Climate

Figure 28

Figure 29
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The overall pattern shows the clear advantages of climate and sites in the south and south centre of the country for most aquaculture species groups. However, human resources, the proximity to markets and quality of infrastructure compensate to a significant degree in the north of the country. The north-centre, as is widely understood, suffers from a range of physical, environmental and economic disadvantages, and is not well placed to compete at the present time. However, these disadvantages apply also to agriculture and other economic activities, and this is reflected in relatively low labour costs and land rental costs which in some cases may be sufficient to compensate for the range of disadvantages. Local markets may also offer significant opportunities in these locations. Nonetheless any major initiative to promote aquaculture in disadvantaged zones must be subject to very thorough economic feasibility assessment.

4 The competition

4.1 Current status and trends in competing countries

4.1.1 By major species groups

This section is drawn mainly from a set of country profiles (Annex 2) which examine the strengths and weaknesses of selected competing countries, and the trends in aquaculture production in those countries. Data is from FAO unless otherwise stated.

Aquacu30ture production in the region of all major product types is dominated by China (Figure *)

Figure 30
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Note. Other Asia = Taiwan, Vietnam, Philippines, Indonesia, Malaysia, Thailand, Myanmar, Bangladesh, India

This and the following graphs and figures refers only to fish grown in marine or brackishwater.

In other words China is dominant in terms of both production and markets, and is likely to be the “price setter” for the region, except where products are targeted at specialist export markets to other countries.

Figure 31 shows the production in 2003 of major aquaculture products for countries in Asia excluding China. 

Figure 31
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Vietnam is a significant producer in the region, contributing 13% of crustacean production and 7.7% of freshwater and diadromous (mainly Tilapia).  If China is excluded, Vietnam contributes 24% of both Crustaceans and molluscs and 8% of freshwater and diadromous species.

In terms of trends, there has been very strong growth in production of all species groups (Figure 32).

Figure 32
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Overall growth rates over the last 10 years have averaged around 10% for aquatic plants, crustaceans and molluscs, 6% for freshwater and diadromous species (such as milkfish and Tilapia) and 20% for marine finfish (though from a much lower base). In practice growth rate in different countries is highly variable. 

4.1.2 Country trends

Taiwan has a long history of aquaculture production and the sector is ”mature” in comparison to other countries in the region. In 2003 Despite its small size relative to other countries in this analysis, Taiwan produced roughly 57,000 tonnes of Molluscs, 47,000 tonnes of freshwater and diadromous (mainly Tilapia and Milkfish), 30,000 tonnes of marine finfish, 12,000 tonnes of seaweed and 10,000 tonnes of crustaceans.  The fastest growth has been for marine finfish (15%) and freshwater/diadromous finfish (11%) while there has been virtually zero growth in production of crustaceans. Overall growth in volume has been limited at just 5% and growth in value just 0.4%. This reflects:

· A shift from shrimp driven by chronic disease problems and strong competition from other more tropical countries (declining value);

· A shift to higher value finfish products in strong demand in local and Chinese markets.

China. Total mariculture production in China is estimated at 13 million tonnes. Growth has been exceptional across the board  with around 10% annual growth rate for molluscs and seaweed and more than 20% growth for crustaceans and marine fin-fish. The dynamism of the Chinese industry reflects soaring domestic demand, strong aquaculture traditions, and significant technical innovation drawing on Taiwanese experience and expertise. There is a mix of extensive through to highly intensive production, in ponds, cages, rafts and pens. 

· P vannemei is the main shrimp species grown in the South, in ponds and pens, though some farmers have switched back to P monodon because of low prices and disease. 

· Fish are also produced in brackishwater ponds – mainly milkfish, mullets, rabbit fish, tilapia and mudskippers reared semi-intensively with supplemental pellet, and often in mixed culture with molluscs and crustaceans. There are an estimated 1 million cages
 rearing more than 50 species of finfish in Southern China. Seed comes from the wild or from local or regional hatcheries, and feed is trash fish and/or pelleted feeds. Culture period depends on species ranging from 6 months (Pompano, seabream) to 2 years (grouper). A farmer may own from 1 to 100 cages, and families live on the production structures. Pollution is now a major problem from both domestic and feed/fish waste, and regulation is generally poor

· Crab (mainly mud crab) is fattened from wild caught seed or grown from hatchery produced stock. The latter system uses wild berried females and the larvae are nursed in small earth ponds with about 10% survival.

· A wide range of molluscs are grown in Southern China usually in enclosed pens or shallow sea, including oysters and mussels (ropes, rafts, poles), clams (sandy substrate), cockles (mudflats). Surf clam (Mactra spp) and hard clam (Meretrix) are also commonly cultured in ponds either mono-culture or mixed with other species. In Fujen Province surf clam is canned. 

· Abalone (Haliotis spp) and sweet snail (Babylonia) are reared on a modest scale intensively for a high value market, but disease problems have arisen in recent years.

· A wide range of seaweeds are produced in shallow bays, coastal lagoons, and ponds: in the cooler waters Porphyra, Undaria and Gracilaria; in the warmer waters of Hainan Gracilaria, Euchema and Kappaphycus. Some of this production is integrated – by chance and intent – with cage or pond culture or duck farming. Production rates can exceed 100 tonnes/ha/month during the summer season.

Indonesia produces a substantial tonnage of diadromous species (mainly milkfish) in brackishwater ponds, but growth has been modest in recent years amounting to around 4%. It also exports large quantities of milkfish seed to thePhilippines and Taiwan. 

Indonesia is a major producer of farmed crustaceans, mainly shrimp, with around 200,000 tonnes produced in 2003, but growth has been sporadic and modest over the last 10 years amounting to around 5%. 

Indonesia produces remarkably few molluscs (<3,000tonnes in 2003) but has shown strong growth in seaweed (10%) and marine finfish (15%) production over the last decade. 

Indonesia is now the largest producer of marine fin-fish after China with more than 20,000 tonnes harvested in 2003, including more than 3,000 tonnes of farmed grouper. “Back yard” grouper hatcheries have increased rapidly in recent years, and there are also several large marine fin-fish hatchery initiatives underway, in particular a major Danida funded operation in S Sulawesi

In 2003 230,000 tonnes of seaweed was produced (mainly pond grown Gracilaria) – placing Indonesia third in the region after China and the Philippines. A processing plant is located at Maros in Sulawesi, and more are planned, including Japanese investment.

Domestic demand for finfish remains limited and farm gate prices are rather low: e.g. $0.3/kg for Tilapia and $0.4/kg for seabass

The Philippines has shown strong growth in seaweed production (10%) in recent years and is now the dominant producer in the region –around 1 million tonnes in 2003 – slightly more than China. Growth for other species groups has been poor with a reduction in production of crustaceans and molluscs in the last decade and a modest increase (6%) for freshwater and diadromous species. 

Malaysia is a significant producer of molluscs (around 80,000 tonnes in 2003) but growth has been slow in recent years amounting to around 2%. In contrast crustacean production (mainly shrimp) has increased at more than 20% pa over the last decade but is still modest at around 30,000 tonnes. In the last few years modest quantities of seaweed have also been produced.  

Cambodia is a relatively minor player in the region, but there has been significant growth in seaweed production in recent years.

Thailand is a major regional producer of both shrimp and mollusc, and continues to show broad based growth. Growth in shrimp farming has been highly erratic, with disease and “slow growth syndrome” (probably disease related) having serious impacts on the industry. In the last few years there has been a major shift to whiteleg shrimp  Penaeus vannemei, and a rapid increase in production. Growth has been strong in mollusc production (11%), diadromous and freshwater species (13%) (mainly Tilapia) and marine finfish (8%). There is virtually no seaweed production. 

Myanmar produces around 20,000 tonnes of crustaceans – mainly shrimp and crab. Production has grown very rapidly from near zero in 1995.

Bangladesh. Aquaculture in Bangladesh is mainly limited to crustaceans (shrimp, Macrobrachium, crab) and diadromous finfish. Growth has been good at 8-9% per year.  

India is now a significant shrimp producer (>100,000 tonnes in recent years with a 7% growth rate). Given its size, only trivial quantities of marine/brackishwater  finfish and molluscs are produced.  

Several important points arise from this overview:

· Aquaculture of all species groups  is expanding rapidly throughout the region;

· There are significant differences between countries

· Shrimp farming is growing very rapidly in the “new entry” countries of Myanmar and Cambodia, and remains high in China, Vietnam and Malaysia. Growth is down to 5% in Indonesia and has declined in the Philippines

· There is strong growth in production of seaweed – both in traditional producing countries of China,  Philippines and Indonesia and in new entrants such as Vietnam and Cambodia

· Marine finfish farming is growing very rapidly in China, Taiwan, the Philippines, Indonesia, Malaysia mainly in response to domestic and regional demand

4.1.3 Trends for key species and species groups

Penaeid shrimp

Despite the disease problems, global farmed shrimp production continues to boom. Indeed the rate of growth has increased in recent years due to the widespread introduction and production of white shrimp Penaeus vannemei – a species from the Americas which is easier to breed, more productive and cheaper to produce than Penaeus monodon, andcan be grown at very high densities. The availability of specific pathogen free stock and in some cases disease resistant stock has underpinned this rapid spread and increased production.

Unfortunately some of these advantages are already being compromised through uncontrolled  “secondary” production compromising disease free or resistant status with negative effects on the performance of this stock itself and potential for spread to genuinely “disease free” stock in growout. There are also indications that new diseases may be passed to native P. monodon, and some have suggested that the “slow growth syndrome” of P monodon in Thailand is related to disease, possibly imported with P vannemei.

This species now comprises more than 80% of farmed shrimp production in Fujen, Guangdong and Hainan Provinces of southern China, with combined production of half a million tonnes. It also now comprises around 80% of Thai farmed shrimp production. 

Figure 33
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Figure 33 shows the trends in penaeid shrimp production by the worlds major producers. It is clear that Vietnam is now a major player with the capacity to significantly affect total supply and therefore price. 

Figure 34
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Macrobrachium

Production trends of major producers of Macrobrachium rosenbergii are  shown in fig 35.  This a significant aquaculture species in China, India, Thailand, Bangladesh and Taiwan. It has done relatively well in recent years, due in part to the disease problems with shrimp on the one hand and declining prices for many freshwater species on the other. Rapid changes in production in China and Thailand indicate the increasing flexibility of farmers, who are able to switch species according to disease and market conditions

Figure 35
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Crab and other crustaceans

It is probable that national government and FAO statistics seriously underestimate crab production, since there is much small scale production and trade. China (170,000 tonnes) dominates production. Indonesia and the Philippines (9,000 and 5,000 tonnes respectively) are the other major producers, with relatively insignificant quantities produced elsewhere. The dominant species is mud crab (Scylla) though production of blue swimming crab is increasing in Indonesia. A variety of other crustaceans are grown, especially in Southern China.

Figure 36
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Figure 37
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Molluscs

Production of molluscs in Asia is a huge industry showing generally solid growth. Major species include pacific oyster (Crassostrea gigas) , Japanese carpet shell (Ruditapes philippinarum), Yesso Scallop, mussels, constricted tagelus and blood cockle. However, the range of species is increasing, with more than a dozen species of mollusc now grown in Southern China. Growth rates are varied with highest growth rates reported for mussels at over 20%. According to FAO, statistics oyster, Japanese carpet shell, constricted tagelus and blood cockle also show growth rates over 10%.

Figure 38
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Seaweed

After China, seaweed production is greatest in the Philippines. The Philippines industry is diverse, with significant production of Euchema cottonii (880,000 tonnes), Euchema denticulata (81,000 tonnes), Kappaphycus alverezii (23,000 tonnes), and small amounts of Caulerpa and Gracilaria. Kappaphycus currently shows the highest rate of growth at 18% pa. Indonesia production is classified as Rhodophycae

Finfish

Finfish is the most varied group with a large range of species now being cultured throughout the region. Southern China alone cultures more than 50 species of marine and brackishwater finfish, and the variety is increasing all the time. Unfortunately, the national and FAO statistics on these are generally poor with different countries grouping fish differently, and emerging species commonly under-reported. 

Milkfish still dominate at  around half a million tonnes, but Percoids, croaker, groupers, red drum, Cobia, seabream, Tilapia, and many other species are all increasing rapidly in China, with growth rates between 6 and 60%. Of particular interest to Vietnam is the steady increase in grouper production and the recent rapid increase in Cobia

There has been a significant shift to the use of pelleted feeds in recent years. CP now produces a specialist feed for grouper and for seabass, which is mainly used in Singapore, Malaysia and China

Spiny lobster

National and international statistics on aquaculture production of spiny lobster are unreliable. FAO reports only around 20tonnes from Philippines. We know that more than this is produced in Vietnam but is not registered separately in the statistics.

Overall

What is striking about the above analysis is the very rapid rate of growth of aquaculture across a great range of species, reflecting both very high regional and international demand, and rapidly increasing capacity to produce a range of species. Aquaculture is undoubtedly in the rapid growth phase, but ultimately the whole sector in the region will mature, as has happened in Taiwan, and the capacity to change species to exploit emerging markets  will be the key to success in the longer term. There is still tremendous potential in this dynamic sector, but oversupply of some products is likely in the medium term, and Vietnam needs to be ready to cope.

4.2 Natural advantage

In general terms Vietnam is well placed to compete in terms of natural advantage for aquaculture:

· Favourable tropical temperature regime in the South;

· Abundant brackishwater resources in the South and North;

· Very long coastline  with varied opportunities for mollusc culture

Disadvantages include:

· Generally exposed coastline with rather few areas suitable for cage culture;

· More extreme climate in the North and North Centre

The climate in the North of Vietnam is very similar to that of Southern China and Taiwan (figure 39) and that in the South is very similar to Phuket in Southern Thailand and most parts of Indonesia, Malaysia and the Philippines.

Figure 39
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In practical climatic (and therefore species)  terms therefore, the North is competing with Southern China and Taiwan and the South with the tropical countries – Thailand, Indonesia, Philippines, Malaysia, Myanmar, India and Bangladesh. The key to competing effectively will be to exploit existing or strengthen economic advantage.

Physical suitability (ie suitable sites) of the main competing countries is summarised in table 4

Table 4


Marine cage culture
Intertidal raft and mollusc culture
Brackishwater pond culture

Vietnam
**
***
****

S. China & HK
***
**
***

Taiwan
*
**
*

Philippines
****
****
**

Indonesia
****
****
*****

Malaysia
**
***
***

Thailand
**
***
****

Myanmar
***
***
****

Bangladesh
*
***
***

India
**
****
****

It is notable that Taiwan – with rather limited coastal aquatic resources compared with most other countries/Provinces in the region, has nonetheless been a major coastal aquaculture producer. At the other extreme, the resources of Indonesia and Philippines are huge, but only a fraction of the potential has so far been realised.

Fujen and Guangdong – low salinity (<10ppt); Hainan higher (>20ppt

Hainan sandy soils – plastic liners)

However it is difficult to assess real site availability. Many countries have suitable resources, but land ownership issues will always play a major role in the level and rate of development.

Overall, from the perspective of climate and natural resources, Vietnam is well placed to compete effectively in regional and international markets

4.3 Economic and institutional advantage

Although natural conditions serve as a partial constraint, particularly with respect to certain species, the relative success of the aquaculture industry in SE Asia appears to have been more closely related to social and economic conditions than to natural conditions. Taiwan is the classic example of this: a climate similar to that of northern Vietnam, with relatively limited coastal and brackishwater resources, but with a substantial and vibrant aquaculture industry. 

Some basic information on costs is presented in table 5 and a broad summary of strengths and weaknesses of Vietnam relative to some competing nations is offered in Table 6

Input costs

Vietnam has somewhat higher (10-20%) pellet feed costs than its immediate competitors in China and Thailand. This reflects the relative youth of the industry and lack of full penetration into all parts of the country. Given the importance of feed costs in many systems this is a significant disadvantage. Further investment in feed mills is required to make the industry more competitive. We anticipate that over the next few years this disparity will be steadily eroded. 

Labour costs are significantly lower in Vietnam ($40-50/month compared with $75 in China and $100 in Thailand). This advantage is generally undermined by lower labour productivity in Vietnam, so that labour costs/kg of production are often higher in Vietnam.

Seed costs are somewhat lower than those for Thailand and higher than those for China. However, survival rate is the dominant factor influencing seed costs/kg of production at the present time.

Land/pond rent rates for Vietnam are similar to those in China, but significantly higher than those in Vietnam. This reflects the fact that as much as 2/3 of ponds in Thailand are not in use at any one time, due to poor performance and a desire to “rest” ponds on a regular basis.

Overall then Vietnam is well placed to compete, especially if the cost of feed pellets can be brought down to regional norms. It is also probable that land/pond rental will decline in the medium term as the extent of ponds and infrastructure continues to increase to meet demand.

Institutions and technology

Thailand is highly developed with respect to shrimp farm technology and management, but the sheer scale and intensity of the industry has brought significant problems. Vietnam is well placed to learn from Thailand’s problems and its responses to them. In particular there is much to learn from the increasingly effective farmer organisations and marketing associations. China remains rather poorly organised and is not tackling the rapidly increasing problems of environmental degradation effectively. Vietnam is aware of these issues, and initiatives such as SUMA and the wide range of government initiatives should help Vietnam to improve environmental and disease management, and take up some of the marketing opportunities associated with better environmental and disease management.

In terms of technology and research Vietnam is relatively strong and well placed to compete.

Table 5: Production costs and farm gate value: some regional examples


seed
feed
labour
land
Productivity 
Overall production costs
Export taxes
Farm gate prices

China
P vannemei: $0.4-1.5/1000

Grouper $0.15-$2/pc and in short supply;

Seabass, pompano, bream: >0.15/fry


Shrimp pellet $0.6-$0.8/kg

Trash fish $0.4/kg 


Min wage $60-$73

Shrimp farm worker $75/month;

Cage farm worker $100/month


Pond rental: $350-$500/ha/yr
Growth rates (and by implication overhead labour and capital expenses) similar to N Vietnam

Productivity – P vannemei, successful farmers – 20tonnes/ha/crop
P vannemei: $2/kg
Thai tax 4.2% for chilled and 7% for processed; US GSP 12% for frozen and 20% for processed
Shrimp $3-$5/kg;

Lobster $35/kg

Grouper $6-10/kg

Clam$1/kg

Abalone $12-18/kg

Thailand
P vannamei $1.5-$4/1000;

P monodon $2-3/1000
Shrimp pellet US$.78/kg;

Prawn pellet $0.5-0.75/kg

Tilapia pellet US$0.5/kg

Quality trash fish $0.25/kg up to $.34 at farm gate
Min wage $70-$100

Minimum processing wage rate $3.2/day
Land rent $80/ha/yr

Farm purchase price $8-11,000/ha 

20g P vannemei $2/kg; 

33g monodon $3.25/kg

P vannemei: 

20g $2.44/kg; but has been as low as $1.5

Macrobrachium:

100g male $5/kg; 75g $4.75; 50g $3.25

Tilapia 

< 350g US$0.3-0.5; 

350-550 US$.75; >550g US$1.1 

Hybrid catfish $0.6/kg

Indonesia


ca.  $70 but varies by Province






Vietnam
P monodon $1.6-$2.8/1000
Shrimp pellet $0.6-1.1

Trash fish $0.2-0.4
$35-$45, but 20-26% rise anticipated next year
$125-500/ha/yr



P monodon <20g $3.8-5/kg

P monodon > 20g $5-$6.3/kg

Philippines


$100






India





$1.7/kg (20g) – (not all accounted?)



Table 6:  Strengths, weaknesses and trends/opportunities in competing countries


Strengths
Weaknesses
Key trends and opportunities

China
· Natural resources. Still major opportunities for development in West Hainan

· Long aquaculture history, highly skilled technical cadre and Taiwanese professionals

· Good investment climate

· Abundant seed of P. vannemei

· In Hainan Province large scale hatcheries should be capable of effective seed quality and bio-security measures

· Rapidly increasing domestic demand – increasingly from inland areas

· Seed and feed costs low related to history, scale, organisation

· P chinensis domesticated


· Rapidly degrading coastal environment; red tides

· Chronic disease problems;

· Poor biosecurity – rampant chemical use;

· Limited awareness of seriousness of situation

· Varied seed quality

· Lack of producer cooperation and integration between government agencies, researchers

· Weak extension

· Weak regulation

· Hi-tec orientated research institutes with limited practical application and sector management research.

· Few best practice initiatives

· Conflict with other coastal resource users

· Relatively short season and cold winter
· Shrimp farms are getting bigger as price falls (now $2-3/kg);

· Smaller farmers are diversifying and converting, integrating or alternating with fish, molluscs, crabs

Indonesia
· Government has prioritised aquaculture as a development tool 

· Substantial government, aid agency and NGO pressure and assistance to develop coastal aquaculture as a means of reducing the threats (cyanide; explosives) to wild marine resources

· Indonesia seaweed association (ARLI)

· Long tradition of brackishwater (milkfish) culture

· Much suitable land and substantial experience/skill. CP and other big companies well established
· Stuttering economic growth

· Very large and dispersed country with variable infrastructure

· Periodic political and ethnic/religious instability

· Several major failures in large scale aquaculture development
· Government has prioritised shrimp, seaweed and grouper as key export products; and tilapia and milkfish for domestic markets. Seaweed is considered a key tool for poverty reduction, and foreign investment in seaweed processing should further strengthen growth of the sub-sector.

· Larger farms shifting to P vannemei – and achieving fivefold increases in production

Philippines
· Significant R&D capacity

· Long tradition of milkfish culture

· Pioneers in Tilapia and carp cage culture
· Relatively high labour costs (by regional standards)

· Somewhat greater separation from Asia mainland

· Large dispersed country with variable infrastructure

· Substantial marine resource degradation

· Very strict import regulations – relatively successful in excluding whitespot; and have restricted vannemei, though now debated
Seaweed

Some producers now targeting large (40g+) head on market

Malaysia
· 
· 
· significant production of large monodon in more extensive systems

India
· 
· 
· significant production of large monodon in more extensive systems

Thailand
· Natural resources; 90,000 ha of shrimp ponds of which 40% abandoned

· High levels of awareness of disease, biosecurity and product quality issues 

· Efficient harvesting, distribution, processing and export systems – and hence relatively good farm gate prices

· Best practice initiatives and effective on farm biosecurity measures – private sector driven;

· High levels of producer organisation

· Good cooperation between government, producer organisations, feed and seed supply companies, and processing export companies

· Good dissemination of new research and initiatives

· SPF and SPR initiatives developing strongly with government support


· Loss of good experienced scientists to administrative cadre;

· Taxes levied on exports can only be used or promotion – cannot be used for environmental management, disease management, infrastructure etc

· PCR initiatives failed due to inconsistent application, inconsistent results and lack of clear national policy

· “Slow growth syndrome” now affecting both P monodon and P vannemei

· only 2% of (20,000) farms have taken up code of conduct


· Fall in farm gate price for most aquaculture products – for domestic and export markets

· The latest fall in prices is beginning to impact the structure of the industry, with the smallest farmers under greatest pressure. Companies such as CP are however helping out – leasing farms, demonstrating better practice, and then handing back where appropriate

· Local shrimp species: P indicus and P merguiensis have potential. Highly regarded flesh quality

· Multiple harvesting increasing – at 10g, 17g, 21g. Reduces risk, improves cash flow

· Reduced use of chemicals generally

· 110 companies used to export to US; now down to 10

· CP is promoting P vannemei – can sell more feed and make more money/kg

· Shift to highly processed ready to eat products. Block frozen now reduced to 30%

5 Implications for producers and aquaculture development planning in Vietnam

Bringing together the analysis presented here and the analysis presented in Volume 5, markets it is possible to generate a table assessing overall potential and optimal location for a range of species (table 7). It is clear that Vietnamese farmers have many options, although some appear stronger than others from different perspectives.

Overall, Vietnam has significant comparative advantage in many areas of production – especially the south of the country. Aquaculture, if undertaken efficiently, has a bright future.

5.1 Species selection (farmers)

Should farmers in different parts of the country select particular species, given their production and marketing characteristics? Broadly speaking yes, but development and extension workers must be careful not to be too prescriptive. For example, although there is significant natural advantage in growing Penaeus monodon in the south of Vietnam, the farmers in our sample performed better in the North this year, reflecting lower disease incidence and better survival. Furthermore, natural disadvantage is often compensated by lower land and labour costs, or better market access. Practical local issues relating to site suitability, input availability and skill may also be the major determinants of success. 

The key to rational species selection is to ensure that farmers and extension workers are aware of the advantages and disadvantages of their situation with respect to the production of different species, so that they can make informed choices. The species and system profiles should allow them to do this, and a very broad appraisal is presented in Table 7. 

It is also important for them to have a benchmark against which to assess their performance. National performance monitoring (primarily in terms of production costs in different parts of the country) and dissemination of findings to Provincial authorities, extension workers and farmers, will allow them to assess how well they are placed to compete with other producers in the country. National planners should also routinely seek to collect information on production costs in competing countries to assess the longer term viability and competitive health of export orientated aquaculture in Vietnam.

5.2 Species promotion and facilitation 

Notwithstanding the caution implied in 4.1, there are particular opportunities in different parts of the country, and it is important to highlight these. 

5.2.1 Bivalve Molluscs

Production of molluscs – and specifically oysters, clams, and mussels – has traditionally been associated with those locations with abundant natural seed. Not only does this imply cheap seed, it also implies suitable growing conditions. As natural seed becomes more widely traded, and as hatchery production becomes more widely available, opportunities to grow in new locations will arise. 

Success will depend on suitable environmental conditions, natural food availability, and links to markets/market price. In general these cannot be mapped at national level, though they can and should be at Provincial level. 

However, while prices vary substantially across the country, these price discrepancies (and in particular high prices) will disappear as production increases and marketing channels develop. Ultimately prices will move toward the price in China, as the major producer and major market. At present clams (Meretrix etc) and cockles are worth around US$1/kg at the farm gate in China. Demand for mussels is rising globally and farm gate prices are typically between $1 and $2/kg. This compares with quoted prices for some parts of Vietnam of VND50-60,000. With significant increases in production it is clear that these prices will not be maintained, and this should be taken into account when assessing potential at local level.

5.2.2 Crab and lobster

Spiny Lobster can only be grown in the warm clear but sheltered waters of the south-centre of the country – growout is simply too long and risky in the north. Prices are high – US$35/kg. This is similar to the price in China and prices are unlikely to decline. This remains an extremely attractive species to grow, and the market is unlikely to become a constraint.

Crab (mud crab, swimming crab) can be grown throughout the country and the price (VND40-60,000/kg in summer and up to VND 140,000 in winter) is unlikely to decline in the medium long term. Clearly the south of the country has a significant advantage in terms of being able to schedule its production to meet peak demand, but good profits can nonetheless be made in the north. In the longer term the price differential between summer and winter is likely to decline (as more better off people eat crab year round) and the relative disadvantage of the north with it. 

5.2.3 Marine and brackishwater finfish

For tropical species – and especially the groupers, there is significant production advantage in the south and centre with a much shorter growout period and correspondingly lower overhead costs. There is also the year round supply advantage.

For other species – and in particular Cobia (Rachycentron canadum), there is less of an advantage, since a good market size fish can be produced in the summer season. In this case the competition for northern farmers is less from further south in Vietnam than from Chinese and Taiwanese producers, who may hold economies of scale. In the long term the price of Cobia is likely to mirror that of salmon and end up between $2 and $3/kg

A range of lower value species can also be grown throughout the country in brackishwater ponds and cages, including for example Tilapia. The international prices of these are likely to decline to less than $1/kg. Only the most efficient producers could sell to this market, and it will undoubtedly be harder for farmers to survive in the north. In practice the domestic price is likely to be stronger in the medium term, and low cost extensive (fertilised) production for this market could be viable in all parts of the country.

5.2.4 Shrimp

The shrimp industry is being squeezed: disease is keeping production costs very high; and competition is forcing prices down. Vietnam, and especially the south, has natural and economic comparative advantage, but this can only be realised if it becomes more efficient, and gets disease under control.

The south undoubtedly has natural advantage, but as our survey shows, northern farmers can perform better if they avoid disease. Furthermore, the short growout cycle for smaller shrimp means that a successful crop can be harvested in the summer and the ponds can be rested in the winter, offering opportunities for other economic activities. 

The North – and many other producing countries including China - cannot however produce the larger Penaeus monodon or Macrobrachium, and this is therefore an area of clear comparative advantage for the south. 

The price of smaller shrimp is likely to stabilise at a little above production costs on the most efficient farms – US$2-3/kg. The price of larger shrimp is currently at least double this, and is likely to remain so at least in the medium term. International demand is high for larger shrimp, but farmers – and especially intensive farmers – are reluctant to grow it because of the longer growout period and poorer food conversion. In theory the marginal cost of growing larger shrimp is less in the more extensive systems of the south of Vietnam than for most producers throughout the world and this therefore represents a real opportunity. However, there will be competition from some specialist intensive producers, and production in Vietnam will therefore have to become more efficient. In particular, seed and labour costs are unrealistically high at present in these systems, and feed costs are also high where this is used to a significant degree. More efficient feed utilisation and some rationalisation of labour and/or ponds will be required in order to be competitive.

Despite this opportunity care must be taken not to over-promote this option. There are several disadvantages to producing larger shrimp and producers must understand these:

· Longer growout period and therefore poor cash flow (continuous stocking-cropping systems are at an advantage here)

· Greater risk of crop loss through disease (needs research)

· Poor food conversion as shrimp get larger

· Lower overall production relating to slower growth rate of larger animals

A simple financial model has been developed to explore these trade-offs as they would apply to different types of farm.

5.3 Planning and sector support

While planners can identify opportunity, planning should facilitate rather than direct development, while ensuring that negative social, economic and environmental impacts do not arise. Targets for particular species in particular locations are inappropriate in a market economy, and the analysis presented above shows clearly the reasons for this: success is subtle, and relates to a whole range of physical, social, economic and environmental factors. Producers need to make their own choices, while government can play a major role in informing these choices and facilitating development.

The key to ensuring that producers in different parts of Vietnam take advantage of aquaculture opportunity and comparative advantage is information about  

1. production opportunities and their key characteristics

2. the competition – and in particular their input use efficiency and production costs

3. national and international prices and likely price trends for different species and products

The species and system profiles, and regular market prognosis, should offer this information as a matter of course, updated annually.

Table 7: Overall appraisal of production and market potential of different aquaculture species

Species
Potential scale

Location of production
Domestic markets
Comparative advantage
International demand
Potential for poverty alleviation
Comment

Penaeus monodon
*****
Mainly south and centre
*
*****wrt large size (>20g)
*****
*****
Vietnam is almost uniquely placed to produce large P monodon through year round selective harvesting in extensive ponds

P. vannemei
*****
Mainly North
**^
**. 

Major low cost competition from Thailand and China
*****
*****
Success in the international market will probably depend on production of processed value added products

P japonicus
***
North central, central
*
***
***
***
High value product for those with suitable sites; seed supply needs to be developed

P. orientalis
***
North, North central
**^
*
***
***
Higher value in China than P monodon or P vannemei, but China has the advantage and less well known in other markets

Panulirus spp. Spiny lobster
***
Central, south-central
*
**


***
**
Philippines, Indonesia, Australia all with good potential

Mud crab (Scylla spp)
*****
throughout
***^
*****
*****
****
Vietnam has the sites, the technology and access to markets. Very good potential overall. Live marketing guarantees quality (except for chemical residues)

Blue swimming crab
*****
North central, central, south central, south
***^
****
*****
****
As above

Species
Potential scale

Location of production
Domestic markets
Comparative advantage
International demand
Potential for poverty alleviation
Comment

Grouper
***
North, central, south-central
*^
**** 
***
**
Vietnam is extremely well placed to supply the rapidly expanding Chinese market, with modest competition from Indonesia

Seabass
*****
North, central, south-central
**^
****
*?

*****
***
Significant potential as medium price restaurant fish for emerging middle class in Vietnam; significan potential as 

Mangrove red snapper
***
North, central, south-central
***^
***
**

?

*****
***
Hatchery production of seed is the key constraint here, but this is a very attractive fish in all global markets

Tilapia
***
throughout
***^
**
*** 
*****
Tilapia is now produced very cheaply (<US$.6/kg)  in many competing countries.

Still excellent potential to supply local markets using extensive (fertilised) production techniques 

Cobia (Rachycentron canadum)
***
North, central, south-central
*^
**
*

?

*****
*
This is an impressive fish with great potential. The “problem” is that it grows so fast that a good crop can be had in the temperate and sub-tropical summer, and many other countries could produce it efficiently

Green mussel (Perna viridis)
***
throughout
**^
*** 
*****
***
Sites and seed supply a significant constraint. Also the domestic market is so far unenthusiastic

Clam (Meretrix lyrata)
**
throughout
**^
***
****
**
Very attractive shellfish but the heavy shell a significant problem for long distance distribution and general convenience

Clam (Meretrix meretrix)
***
throughout
**^
****
***
**
As above – though less attractive

Snail (Babylonia)
**
Central, S central
*^
**
***
**
Major disease problems and poor food conversion associated with self pollution

Seaweed (Gracilaria)
***
N, N central
**
**
****
**
Good price requires very high quality of dried product and high content/high strength agar. In practice very variable

Seaweed (Kappaphycus)
****
Central, S central
**
****
****
****
Should yield good quality carrageenan consistently and therefore major opportunity for processing

Sea cucumber
**
Central, S Central, S
*
**
**
*
The highest value species are temperate; production of other species on a significant scale will require detailed market assessment

Abalone
**
throughout
*
**
**
*
High cost, high value, high risk. Suitable for large companies or wealthy entrepreneurs

Annex 1: Field reports on production and marketing issues for five Provinces in Vietnam

STUDY OF COMPARATIVE ADVANTAGES 

Report on the survey working trip in CA MAU province

1. Natural Conditions

Ca Mau is a province located southernmost of Vietnam in sub-equatorial tropical region. Ca Mau has tropical and monsoon climate. On the other hand, since it is adjacent to the sea in 3 directions, the province is most strongly influenced by oceanographic climate among other provinces in the Mekong River Delta region.

Average temperature in Ca Mau province is high and relatively stable. Another feature of temperature in Ca Mau is the relatively big difference between the day and the night. Big variation of temperature from day to night happens in dry season with varying amplitude ranging from 8 to 100C. In rainy season, the variation is smaller but still reaches 6-70C. 

Located southernmost of Vietnam, Ca Mau province was within the influence of Mekong River that is less than other provinces. However, it has an interlacing system of rivers and streams that is most complex among provinces in the Mekong River Delta region. Big rivers flowing to the South China Sea include  Ghenh Hao River,  Cua Lon River, Dam Doi River. Rivers in Ca Mau flow to the West Sea are Bay Hap River, Dong Cung River, Doc River, Cai Tau River, Trem Trem River. The striking feature of the system of rivers and streams in Ca Mau province is very little output of freshwater so tidal regime of the coastal sea of Ca Mau has big impacts on and is the decisive factor to the regional regime of hydrography. 

Based on salinity factor, Ca Mau province could probably be divided into 2 zones-inland zone and coastal zone.

In inland zone, there is still difference in salinity and re-divided into 2 sub-regions. (1) Northern and north-western sub-region of Ca Mau province where annual average salinity ranges from 8-13%, except for some areas in Thoi Binh district and cajuput forest U Minh where salinity is lower. This is suitable salinity for tiger shrimp culture. (2) Sub-region in the middle of the province is characterized by relatively high salinity ranging from 13-20% in average that is very favorable for the growth of tiger shrimp and banana shrimp from December to April.

The coastal region is characterized by salinty in both seasons that is above 20-30%. Local salinity is high and stable ranging within the threshold of salinity suitable for shrimp culture during the year.  

2. Aquaculture

With an interlacing system of canals and arroyoes, marine water can be supplied to the inland in addition to favorable natural factors, a great potential was created for Ca Mau in terms of aquaculture, especially brackish water and marine aquaculture. However, the most strategic species for Ca Mau is still tiger shrimp, the area intended for tiger shrimp culture in Ca Mau is rather large. It can be seen that it has the biggest area and highest production of cultured shrimp in Vietnam. The system of canals and arroyoes of Ca Mau is connected to the sea with 33 small and big estuaries. Flowing to the South China Sea include main rivers like Ganh Hao River, Cua Lon River, Dam Doi River. Running to the West Sea include Bay Hap River, Dong Cung River, Doc River, Cai Tau River, Trem  Trem River. The tide from The East and the West of the Southern Part carried sea water resources together with shrimp and fish larvae and feed etc. to the inland so  more favorable conditions were created for brackish water aquaculture.

Rivers and canals in Ca Mau province are relatively densely-distributed that are connected to make a network flowing to the East and the West Sea of the Southern Part. These rivers and canals are influenced by 2 tidal regimes: irregular semi-diurnal of the East Sea of the Southern Part with rather large amplitude (about 3.2-3.5m) and irregular diurnal regime of the West Sea of the Southern Part with smaller amplitude than the East Sea (approximately 0.8-1.2m). Because of the difference in the characteristics of the tide and such a system of rivers and canals, sea water is always circulated from the East Sea to the West Sea (twice a day) through rivers and canals, creating rather optimal conditions for aquaculture that is also an extremely great advantage of Ca mau in brackish water and marine aquaculture over other provinces in the Mekong River Delta in particular and in Vietnam in general.

Thanks to relatively strong development of brackish water and marine aquaculture, production gained from farming was also rather high. It can be said that Ca Mau has biggest production of cultured shrimp in Vietnam, thanks to which it brought export turn-over accounting for a big percentage.

During the survey trip for study of comparative advantages in aquaculture, data has been collected from Dam Doi district and Cai Nuoc district where aquaculture has rather developed. Surveyed species included tiger shrimp, mud crab and various species of brackish water fish.

2.1. Tiger shrimp farming

As natural conditions in Ca Mau are rather favourable for aquaculture, tiger shrimp are mainly cultured with improved extensive method. Earlier, when shrimp culture movement has not developed and resources of wild shrimp were still abundant, farmers only needed to supply water to ponds and hold it for some time then it is possible to harvest as seed was available in supplied water. However, to date, due to human destruction and the change of common environment, the amount of wild seed has remarkably reduced (according to survey, a reduction of 60-70%), farmers had to stock additional seed. Besides, commercial shrimp has now been of high price, bringing about high profitability so they had to stock additional seed for profit. Shrimp larvae is often stocked by the time that is one month before or after Tet holiday in Ca Mau. Then, farmers additionally stock every one month. In such a way, in average, each household  stocks 3-4 times/year with some household stocking up to 6-7 times/years. After a time of 2 months, farmers gradually harvest by discharging water twice a month by mid and end of month. This is also a specific characteristic of Ca Mau because farmers in other provinces often stock once per crop and culture and do not harvest till shrimp is bigger and harvest is only conducted once, then next crop is culture and they do not stock at several times like in Ca Mau.

The existing intensive and semi-intensive farming area in Ca Mau is more increased than in the last years but it still accounts for no big percentage of the total culture area. Intensive and semi-intensive farming area is small because under relatively favourable natural conditions, local aquaculture farmers do not need to make big investment of funds and they can still be able to harvest shrimp so most of the households do not want to make additional investment.

Although the area for intensive and semi-intensive culture was not much, cultured shrimp production of Ca Mau also accounted for a relatively high percentage in Vietnam. Cultured shrimp production often makes up more than 50% of the total provincial aquaculture production and tends to be on the increase day by day.

Economic efficiency of a production crop

Investment

Initial investment is calculated to be approximately 20 million VND dong/ha in average that is not very big comparing to that of other provinces. The percentage of items of expenses that include earthwork accounting for 74.68%; machinery and equipment 21.18% and the remaining for other items of expenses and investment. With specific characteristics of natural topography, no need to conduct much removal of pond sludge for shrimp culture in the area, contributing to reduction of initial investment funds. In additions, the local system of culture ponds has mostly been in place for so long so only the households that have just engaged in aquaculture have to make big investment of funds in sludge removal whereas the households whose ponds have been available only have to improve their ponds every year.

Production cost

The items that account for biggest percentage including 

· Seed: make up approximately 12% of the total cost. Now, aquaculture farmers in Ca Mau tend to stock in higher density. If stocking density was only about 3-4 individuals/m2 in the past, it is now on the increase up to more or less than 10 individuals p15/m2. This also shows the depletion of wild shrimp resources in Ca Mau at present.

Seeds are stocked at many times depending on financial affordability of each household. Seeds are supplied by production hatcheries in the province and part of which is provided by Central provinces. In general, seed quality has been unstable in recent years and there has been the sign of quality degradation. Disease-infected shrimp found in many areas in the province has had no little impacts on general productivity and production.

· Feed: In the past, aquaculture farmers in Ca Mau did not use any type of feed for shrimp because feed for shrimp growth and development was available in the water supplied to shrimp culture ponds. Now, due to high density of stocking and for the purpose of productivity increase, local aquaculture farmers has used various types of live feed in combination with processed feed for shrimp culture.

The cost of feed for 1 ha of each production crop is about 13 million VND that is also the highest cost of the total production cost of households. Feed cost accounts for approximately 44 %.

· Drug and chemical: Now, as disease tends to be on the increase day by day, more drugs and chemicals are used in order to reduce the possibility of disease infection by shrimp. The cost accounts for about 14% of the total cost

Total income and profit:

Total average income of 1 ha is 46.08 million VND. The average income/ha of Ca Mau is not so high as that of other provinces conducting shrimp culture as its stocking density is lower and its cost for feed is also much lower. However, with the advantage of having large area for culture, profitability gained from total culture area is rather high.

Profit calculated per 1 ha after deducting all the costs is 17 million VND.

Cost accounting for a tiger shrimp culture crop on 1 ha area

Seq.
Cost items
Amount (Mil. VND)
Percentage (%)

I
Initial investment
19.59
100.00%

1
Earthwork
14.63
74.68%

2
Machinery and equipment
4.15
21.18%

3
Other costs
0.81
4.13%

II
Production cost
29.1
100.00%

1
Land rent
0.14
0.48%

2
Seed
3.5
12.03%

3
Feed
12.84
44.12%

4
Drug, chemical
4.09
14.05%

5
Fuel
0.52
1.79%

6
Improvement
2.72
9.35%

7
Labor wage
2.41
8.28%

8
Interest 
0.68
2.34%

9
Depreciation
2.04
7.01%

10
Other costs
0.16
0.55%

III
Total income
46.08
 

IV
Profit 
16.98
 

2.2  Mud crab integrated with tiger shrimp

This is also a rather common culture method in Ca mau. As the area for improved extensive culture is relatively large, aquaculture farmers often integrate culture of various species to raise production efficiency. There is generally no big difference between this method and the method of single shrimp culture. There is only a basic difference between the two methods of culture that is for the method of integrated culture, after shrimp is stocked for some time, aquaculture farmers stock mud crab in shrimp culture ponds. Polyculture method is often applied to the ponds of large area with some specific ponds of around  10 ha. Therefore, no feed is often used for the culture method. Cost accounting for a ha of culture can be referred in the table below.

Cost accounting for a culture crop of tiger shrimp integrated with mud crab on an area of 1 ha

Seq.
Cost items
Amount (Mil. VND)
Percentage (%)

I
Initial investment
9.84
100.00%

1
Earthwork
9.72
98.78%

2
Machinery and equipment
0
0.00%

3
Other costs
0.12
1.22%

II
Production cost
13.03
100.00%

1
Land rent
0.85
6.52%

2
Seed
4.7
36.07%

3
Feed
0.57
4.37%

4
Drug, chemical
0.04
0.31%

5
Fuel
0
0.00%

6
Improvement
1.84
14.12%

7
Labor wage
2.92
22.41%

8
Interest 
1.09
8.37%

9
Depreciation
0.75
5.76%

10
Other costs
0.27
2.07%

III
Total income
16.42
 

IV
Profit 
3.39
 

Total income and profit of integrated culture method is lower than that of single shrimp culture method but with this method aquaculture farmers can culture all the year round and much less care is required and the most important is that they do not need to be much worried since investment is not so big.

2.3  Fish culture:

In the past, fish culture were only concentrated on in the districts in freshened region like U Minh, Thoi binh etc. but to date fish species like tilapia,   diªu hång, goby (bèng t­îng) etc. have been rather commonly cultured in tiger shrimp culture ponds. The fish species were often cultured after tiger shrimp had been harvested in order to raise production efficiency of culture ponds and at the same time, fish culture also has another important effect of being able to effectively improve shrimp culture ponds. Fish will absorbed wastes excreted by cultured shrimp during culture process, thanks to which pond environment will be much better before next shrimp culture crop starts.

The two most serious problems in fish culture are supplies of seed and product consumption market.

For fish species of high value like goby (bèng t­îng) seed supply is now difficult. Seeds are mainly bought from wild seed resources caught by fishers and artificial seed of the species has not now been propagated yet. Farmers can not be able to buy seed for stocking when the time for stocking comes commonly happens in the area.

For fish species like tilapia, diªu hång, seed supply is much easier. Seed of these species are available in big quantity in the market and farmers only need to make a call or come to local agents and they can buy seed there. However, for the fish species, a big problem faced by farmers is limited market for product consumption. When harvesting time comes after fish have been cultured, there is no output market for them. Therefore, many households are reluctant to continue their culture and look for consumption markets that leads to even more extra costs and reduced profit (due to increased feed costs and caring labor).

4. Advantages and disadvantage of aquaculture in Ca mau

Advantages

· With a relatively optimal topography, Ca mau has been taking the leading roles in aquaculture in Vietnam, especially in terms of brackish water shrimp culture. Furthermore, vast area with an interlacing system of canals and arroyoes makes it even much more advantageous to Ca Mau in aquaculture. Cultured shrimp originated from Ca mau has now been a popular items of export markets because the product is of good quality which opens a better development direction for local commercial shrimp farming.

· Ca Mau is a province with specific characteristics and differs from other provinces in Vietnam in terms of transport and communication because it has low topography and interlacing canals and arroyoes with many river and sea estuaries so waterway transport is common. Local waterway transport is rather convenient and transport of input factors like seed, feed etc. and waterway transport of products for consumption are easily carried out. This is one of the advantages of Ca mau in aquaculture.

· Special attention has been paid to the network of communication of Ca Mau for investment in recent years. 100% of commune centres have telephones and the number of telephone-subscribing households has been more and more on the increase that has created good conditions for them in receiving and exchanging information on production and trading of aquatic products.

Disadvantages

· Road transport has not developed yet. Some strategic routes of National highways in the province have still been in the stage of being invested for rehabilitation. Before 1999, Ca Mau had been the only province in Vietnam that had no system of roads to district centres, especially coastal districts. Soil base is available in several areas but only possible for traffic of rudimentary vehicles and two-wheelers in dry season and there has been no.

· Disease has been on the increase to high level recently as seed was not of good quality. Besides, environment has now been the most pressing issue that has no little impacts on aquaculture process, making the possibility of being infected with disease of culture species and the possibility of further spread.

· Seeds of a number of culture species have not been sufficiently supplied (goby bèng t­îng) so it is difficult to increase their production. For other culture species, it is very difficult to find out consumption markets. Therefore, support to and orientation for aquaculture farmers need to be provided by relevant bodies to help them be on the right track in selecting culture species meeting market demand.

4. Conclusions

As aforementioned, Ca Mau is a province with relatively higher potential for aquaculture, particularly brackish water and marine shrimp culture than that of other provinces in coastal zone of the Southern Part and in Vietnam. 

As profit gained from shrimp culture is better than that from other types of investment, people in Ca Mau have overused aquatic resources. In the past and even to date, deforestation for shrimp farming has been going on. In coastal areas where the program of shrimp culture integrating with afforestation has been implemented in the structure of 70% forest and 30% shrimp, the structure was changed in the tendency of forest planting area being gradually narrowed to reserve area for shrimp farming but functional agencies have not been able to prevent it in order to restore forest stability. This is among the causes of natural ecological imbalance from which it indirectly depletes coastal resources having general impacts on the provincial culture as well as capture production in particular and the national production in general.

Since the province has more specific characteristics than other provinces do in the region, strength of aquaculture in Ca Mau is ecological culture. Therefore, the strength needs to be developed in order to protect the environment and at the same time to ensure economic effectiveness through using rational culture methods. 

STUDY OF COMPARATIVE ADVANTAGES 

Report on the survey working trip in Haiphong

Haiphong is a northern coastal province owning natural conditions favourable for aquaculture development. Recently the city has seen great improvement in culturing area and species diversification. Of the species being utilised, tiger shrimp, crab and cage-cultured fish are major objects. It is Hai Phong’s unique characters and strong development that makes the city a selected location for our study.

In the study trip, we interviewed some households in districts of Cat Ba and Do Son where a movement of aquaculture is developing. Interviewed households were those involved in tiger shrimp culture, crab culture, cage culture (grouper, snapper, black king fish, seabass) and Gracilaria cultivation.

1. Crab culture:

Crab is a traditional cultured species of aquafarmers in Hai Phong, but only recently has there been a mass growth of this culture. Crab culture’s efficiency is an important contribution to farmers’ economic well-being. Here below is the production performance of a typical crab culture system:

1.1. Construction cost:

- The culturing area was 1.7 ha. And the rental of this area was 6 million VND/year.

- Expenditure on excavation and embanking: 40 million VND 

- Construction cost of 2 inlet-and-outlet sluices: 2 million VND

- Sentry box: 1 sentry box was built for each pond with the cost of 10 million VND and 20-year-utilization in estimation.

- Harvesting tool: lift-nets were used to collect crab. With the price of 5000 VND/set, the household spent 0.3 million VND on their 60 sets. 

So the initial investment of this crab culturing household was about 58.3 million VND, of which excavation and embanking held the biggest proportion. 

1.2. Variable cost:

Figures applied are those of the latest crop.

- seed: our household paid 8 million VND for 8000 seeds they used in the crop. With the price of 1000 VND/seed, seeds are very small and therefore locally called “louse-crab”. This kind of seed requires less investment and longer culturing time.  

- Households only use living feeds such as fish, little shell-fish, barnacle. The feed price was 1500 VND/kg on average and total amount to be paid in 1 crop was 10 million VND.  

- Chemicals used for pond-platform treatment: 2 million VND/crop.

- Lime used for pond treatment: 2 million VND/crop (around 5 tons).

- The household pay 5 million VND annually to have their pond re-excavated and re-embanked.

- Loan interest: after one crop of 6 months, 1 million VND must be paid as 1%-per-month interest for a loan of 15 million VND.

- Other cost including cheap tools of short use, labour was around 3 million VND.

Total investment needed in one crop was 31 million VND exclusive of 1 million VND of depreciation.

1.3. Turn over

One-crop income was 45 million VND with average price of both fat crab and meaty crab was 60,000 VND/kg. 

Price of meaty crab varies depending on different selling times and types of crab. The average price is 50,000 VND/kg from March to May of lunar calendar. Around traditional Tet holiday (in lunar months from November to January), the offered price is usually higher, about 100,000 VND/kg. 

2. Shrimp culture:

Hai Phong’s shrimp culture which was once of a spontaneous and undeveloped nature with only extensive and improved-extensive systems is now at initial steps of development. Recently, aquafarmers here have been succeeded operating intensive and semi-intensive systems which are widespread all across the city’s districts and towns, especially the town of DoSon.

In Hai Phong, the annual main shrimp crop is from April to August because of little storm or strong wind.

Below is the production performance of an intensive shrimp system.

2.1. Investment:

This intensive system had the total area of 1.5 ha including 2 culturing ponds and water settlement ponds that satisfied technical requirements.

Total start-up cost including pond digging, sluice construction, pumps, paddle-wheels, harvesting tool was about 210 million VND.

2.2. One-crop operating cost:

- Land rental: prices were different depending on each site’s convenience. The range was from 2-7 million VND/ha/year. Our studied system spent 7,5 million VND on 1.5-ha-rental in one crop(5 million VND/ha/year)

- Seed: seed cost for one crop is 25.2 million VND. Stocked seed is produced in central provinces like Da Nang, Nha Trang. In general, seed supply can meet recent years’s demand in terms of the amount needed, but its quality is still a matter of concern. With more and more technologies available, seed producers can raise their output without paying much attention to the seed quality causing aquafarmers’ increasing loss. Authorised administrations should take drastic measures before this gets worse.

- One-crop feed consumption was 7.2 tons, this can be translated to 4.8 tons/ha. One ton of shrimp feed produced by CP company-Thailand was sold for 16.5 million VND, so total feed cost for 1 crop was 118.8 million VND.

- It cost the 1.5-ha farm owner 42 million VND for medicines and chemicals used for his 2 culturing ponds.

- Fuel consumed by paddle-wheels: 16 million VND/crop.

- Loan interest: with self-mobilised capital of 300 million VND, another 300 million VND was needed. With interest rate of 1.5%/month, after a 5-month crop, the interest of 15 million VND was to be paid.

- Other costs including trash fish, pesticide (thuèc diÖt t¹p ???), lime, annual pond improvement, cheap tools, tax were 39 million VND.

Total operating cost for one crop was 263.5 million VND exclusive of depreciation. The estimated depreciation period of machines was 5 years and a period of 10 years was applied to pond building. There were also cheap tools used within one crop such as net, pen, fishpot... According to the above estimation, one crop’s depreciation was 28.8 million VND.

So one crop’s operating cost and depreciation in total was 292.3 million VND.

2.3. Gross income:

Given the productivity of 5 tons/ha and the price of 90.000 VND/kg, the total income gained from 1.5 ha of culturing area was 675 million VND and net profit was 382.7 million VND/crop/year.

The above mentioned system was a typical one of Hai Phong’s aquaculture. But in reality, not all the aquafarmers can afford such big investment and there’re different forms of shrimp culture of different investment levels.

3. Cage cultured fish

Cage culture of fish is mostly concentrated in Cat Hai’s islands with favorable conditions to cage culture development. Being culture is a diversified range of species of high quality and economic value such as grouper, snapper, black king fish...

Cage culture of fish is implemented year-round on a overlapping basis, harvested cages will be stocked with new juveniles. The average volume of a cage is 27 m3 with the size of 3 m each dimension. Number of cage owned by one household ranges from 10-50 depending upon its financial potential. 

Different species require different duration of culture. For instance 2.5-3 years is needed for grouper, 3 years for snapper while only 1 year is needed by black king fish and c¸ sôc sao before available for harvest.

Initial investment including timber, buoy and net is around 5 million VND/cage on average. Besides, farmers only need a net washer to be ready to operate their ventures. In general, cage culture of fish is suitable for aquafarmers due to its smaller investment than shrimp culture.

Seeds of black king fish, sôc sao are bought from Chinese producers and other seeds are of domestic production. There’re also still difficulties caused by insufficient supply and long-distance transport of seeds.

* Seed price: seed price of grouper and sôc sao is among the highest-20.000 VND/seed or  maybe higher in the main crop.

* Feed: inspite of available natural feed, fish’s diet should be added with more live feed-mainly trashfish of 2.500 VND/kg.

If seed and feed cost included, the cost/income ratios are caculated as below:

Snapper: 60%

Black king fish: 70 %

Grouper: 45 %

C¸ sôc sao: 70%

* Survival: although one species’ survival differs from others due to differences of investment levels and species’ biological characteristics, mentioned species have survival rates against stocking quantities of above 50%:

Snapper, c¸ sôc sao reach survival rates higher than 70%, even 90% because of their good adaptability to culturing environment.

Black king fish: 70%

Grouper’s got the lowest of 60% due to worse adaptability.

* Harvest size and price: after 1 year’s culture, the follwings are available:

Snapper: 1.2 kg/piece sold for 50.000 VND/kg

Black king fish: 3 kg/piece; 55.000 VND/kg

Grouper: 1.5-2 kg/piece; 140.000 VND/kg. grouper is of the highest value but difficult to culture.

C¸ sôc sao: 2.5 kg/piece; 70.000 VND/kg.

5. Gracilaria cultivation

Gracilaria is combined with extensive shrimp culture. Gracilaria cultivatin is rather popular in Hai Phong because of its small financial requirement. Gracilaria farmers hardly spend money on anything other than harvesting and planting.  

Our researched Gracilaria system was 0.5 ha. The system owner didn’t have to pay for the seed because it was available in ponds. Harvesting time was from lunar September to the traditional Tet and divided into 3 instalments-about 1 instalment/month on average.

The yield of dried Gracilaria per instalment was 500 kg of 2000 VND/kg. so the total income of 3 million VND was gained after 3 harvesting instalment.

The yield is highly dependent on cultivation area. Households of big area can harvest tens of tons or even 100 tons per year earning big sums of money.

5.General assessment


Vietnam’s aquaculture movement has seen fast growing steps ahead, especially in coastal provinces of favorable conditions, with a wide range of utilized species. However aquaculture activities mainly focus on valuable species of high market demand. Each province has its own advantage in respect of aquaculture derived from specific natural conditions, local skill level. The advantage assessment is very necessary and important to managers, planners in the process of decision-making to help aquafarmers be better off and move Vietnam’s fishery further forward with every passing day.

Inspite of a late start and natural conditions less favorable than southern provinces, Hai Phong’s aquaculture has specific advantages and constraint as well

Advantages

· Being a latecomer, Hai Phong can learn from other province’s experiences to be able to successfully apply advanced technologies without spending much time on trial. 

· Hai Phong is located in the area of Ha Long bay, an area not exposed to strong winds and storms with allowed level of polution. A promising future for cage culture of fish is waiting ahead when farmers are getting better off. This is an contribution to tourist attraction. Sites of culture have been set up in the areas around Cat Ba island and it has seen remarkable successes. 

· Hai Phong’s Gracilaria is highly appreciated compared to other provinces’. Besides, gracilaria is easy to cultivate because it doesn’t require big investment and there’s little risk. This species is appropriate to be promoted to poor households.

· At present, farmers involved in shrimp cultured in Hai Phong and other provinces are equipped with rearing technologies and many kinds of technical documents available for reference. They are also advised by feed producers such as CP, KP … in the use of industrial feed so that risks can be minimized. 

· The position near China offers Hai Phong’s aquaculture a big potential market of more than 1 billion people. Every year, a big amount of aquaculture product is export to China. 80% of crab production is for export. Beside, Hai Phong can also import Chinese seeds that haven’t been produced domestically such as seeds of grouper and black king fish. 

Constraints

· Lack of capital is the biggest constraint not only for Hai Phong but for the whole nation as well. Except for a few financially potential households, the remainders can’t afford big investment out of being at early steps in aquaculture. 

· Hai Phong is in the area planned for tourism development, and the more tourists come, the more garbage they bring to the sea. If there’s no proper solution for this threat, the city’s aquaculture will have to cope with serious environmental problems. 

· Many diseases have been reported to be seen in cage-cultured fish such as blindness, death of uncertain cause, ulceration but farmers don’t know how to minimize the loss because there’s no fully-implemented study on fish diseases and treatments. It’s the charge of extension divisions and other authorized administration to find a solution to this constraint make farmers feel safe with their productionl. 

· The seed supply is also another concern of Hai Phong’s aquafamers. Shrimp seed is mainly bought from central provinces, however this source of supply recently has been said to be of poor quality. With respect to cage culture of fish, some kinds of seed imported from China via small border gates are aslo unreliable. 

STUDY OF COMPARATIVE ADVANTAGES

Report on the survey working trip in HA TINH province

Ha Tinh is a province located in the Northern area of the Central Part.  It borders on the districts of Nam Dan and Hung Nguyen, Vinh City of Nghe An province to the North and on Tuyen Hoa and Quang Trach districts of Quang Binh province to the South. Bordering on the South China Sea to the East and Laos to the West.

As a coastal province, its potential of land and water surface possible for brackish water and marine aquaculture development is very high. At the same time, Ha Tinh also have a variety of aquatic species that are economically high-valued culture species. Aquaculture development, especially brackish water and marine culture is considered the key developing orientation for economic growth, shifting of economic and agricultural structures of the province. Now, shrimp culture has been considered a super-profitable economic sector that developed at a very high pace in the province. Tiger shrimp and mud crab culture for export in Ha Tinh have made rapid progress in recent years, specifically tiger shrimp culture area have been increasingly expanded, thanks to which yield harvested are also on remarkable increase. 

Brackish water and marine aquaculture in Ha Tinh have reaped many successes over the past years and aquaculture farmers’ life has also been remarkably improved. However, coastal aquaculture development in Ha Tinh are now still arbitrary that is inappropriate to the provincial potential and culture area is scattered and patchy. Culture method has recently been very much improved but the areas for improved extensive culture are overwhelming making productivity per unit of area is still low. Though concentrated aquaculture zones have been developed, they account for a small percentage.

Aquaculture movement in Ha Tinh has lately been widespread, especially brackish water and marine aquaculture. Many farmer households dared to invest their funds in aquaculture and achieved satisfactory results  from which aquaculture movement could be stimulated, contributing to poverty alleviation, advancing to being richer with aquaculture in the successive years.

Provincial aquaculture production is more and more on the increase, contributing to increased export turn-over of aquatic products of the province. Culture method and species were also changed in positive direction and depending on market demands. Locally cultured aquatic species include tiger shrimp, mud crab, hard clam, cage fish etc. of which tiger shrimp is still the species playing a key role in aquaculture thanks to its economic value.

For the study of comparative advantages, survey has been conducted in the districts of Ky Anh, Thach Ha and Cam Xuyen where brackish water and marine aquaculture movement more developed than in other areas in the province. Surveyed models are grouper cage culture, hard clam and tiger shrimp culture in pond. Out of surveyed species, tiger shrimp are most commonly cultured. The other species were cultured at limited scale, especially for grouper.

Below is specific culture status of surveyed species.

1. Tiger shrimp

Tiger shrimp has been cultured in Ha Tinh for long. However, in the past, becaused of undeveloped aquaculture movement, farmers almost applied mainly improved extensive culture method so productivity was not high and profitability was inconsiderable. In recent years, culture method of the species has been much improved and semi-intensive and intensive culture area is more and more increasing. The development is firstly thanks to great contribution of science and technology in aquaculture as well as  the risk-taking for investment and the eagerness for experience learning of  Ha Tinh people.

Tiger shrimp has now been cultured in most of the coastal districts of Ha Tinh province. Average culture area of the surveyed households is 2 ha. Because of uncoordinated design of local shrimp culture zones, area of culture ponds is diversified. For well synchronously designed zones, the area is only more or less than 1 ha and area is very diversified in other zones with some  culture ponds having area of up to 4-5 ha. Depending on financial capabilities of families, they tender for appropriate culture area to their funds investing capabilities.

Following is cost accounting result for a specific culture model to make it easier for comparison of efficiency between provinces and it was agreed to calculate economic efficiency per an area of 1 ha.

Number of culture crop

Located in the region where the weather is severe (summer is too hot and winter is too cold and stormy and windy weather is common), only a single shrimp crop is cultured every year in Ha Tinh. Culture length starts from March or April of solar calendar and harvest is conducted in June or July which is the most appropriate time for tiger shrimp culture in Ha Tinh. In this terms, it is possible to say that Ha Tinh is less advantageous in the number of production crops than other provinces in the south of the Central part are, especially less than the provinces in the Mekong River Delta (where shrimp can be cultured all the year round) so limited cultured shrimp production is understandable.

Investment

Investment in shrimp farming here was generally not high and it can be said to be far lower than that of other provinces. In average, a ha of shrimp culture requires an investment of only about 51 million VND. Since culture at low density is most common, the cost for purchase of machinery and equipment accounts for a small percentage. The biggest cost of the total investment made by households is for initial earthwork. The sum amounted to more than 200 million VND for the households that have to do earthwork. 

However, now in the area, tender for pond culture is also very common. The areas were developed with the funds supported by the Government so culture households did not have to spend their money on earthwork. For the households very low investment is made with only about less than 10 million VND but in return, it costs them an amount of (about 6-7 million VND) for rent of culture pond every year. The rate of culture households using aerator and paddle wheel is still very low in Ha Tinh that makes the initial investment reduce. 

 Production cost

· Land rent: Average cost for 1 ha culture is 5.37 million VND/year. For households that rent land, they do not have to make big initial investment for construction of culture ponds which is very advantageous for aquaculture farmers, especially in Ha Tinh that is not economically strong.

· Seed: Stocked seed for culture is p15. The current strong development of seed production movement has contributed to creating very favorable conditions for aquaculture farmers. Seed are supplied in relatively sufficient quantity at reasonable price that tend to increasingly reduce because of more and more increased competition. However, in addition, a big challenge arises for farmers that is increasingly degraded seed quality. This  not only happened in Ha Tinh in particular but is now a common problem in Vietnam in general.

· Average cost for seed for a ha is 5.35 million VND. Seed stocking density is about 10-15 individuals/m2.

· Feed: Main feed used is various types of industrial feed commonly sold in the market like CP, KP etc. Feed cost for 1 ha is 30.87 million VND. 

· Apart from the above two cost items, the other costs for drug, chemical, labour, culture pond improvement etc. account for a percentage of approximately more or less than 40%. Costs are specifically calculated in the table below.

Gross income

Gross income of surveyed households is about 110 million/ha/year. Comparing to other aquaculture zones, such an income is not so low, especially for a province that is not so strong in aquaculture like Ha Tinh. Harvest size is from 35- 50 individuals/kg

Income

Based on data collected in practice 1 ha of shrimp culture brings about approximately 40 million VND a year for aquaculture farmers in Ha Tinh. It can be said that shrimp farming has generated relatively high income for local aquaculture farmers. However, besides the households making profits from shrimp farming, there are households suffering loss due to shrimp disease or slow growth during culture process.

With rather big profits generated from shrimp farming, great attention has increasingly been paid to local shrimp farming for development. Many shrimp culture zones have been being developed in order to create favourable conditions for fishing folk of  Ha Tinh.

Cost accounting for a shrimp culture crop on an area of 1 ha

Seq.
Cost items
Amount (Mil. VND)
Percentage

I
Initial investment
51,30
100.00%

1
Earthwork
47,44
92.48%

2
Machinery and equipment 
3,71
7.23%

3
Other costs
0,15
0.29%

II
Production cost
 69,82
100.00%

1
Land rent 
5,37
7.69%

2
Seed
5,35
7.66%

3
Feed
30,87
44.21%

4
Drug-chemical
4,14
5.93%

5
Fuel
3,23
4.63%

6
Improvement
8,37
11.99%

7
Labor
4,57
6.55%

8
Interest 
0,66
0.95%

9
Depreciation
3,44
4.93%

10
Other costs
3,82
5.47%

III
Gross income
110,18


IV
Profit
40,36


2. Hard clam

Hard clam is one of the species that has been rather commonly produced and consumed here. However, in the past, hard clam had only been collected from the wild to which special attention had not been paid for exploitation. As financial situations are getting better in addition to increasingly higher market demands and more depletion of natural resources, a number of households have bought and stocked seed in zoned areas and then harvested for income increase in a couple of recent years.

At present, there are not many households in Ha Tinh culturing hard clam for many reasons which are lack of funds for production, scarcity of seed etc. In addition, hard clam culture model is still new so experience gained by local aquaculture farmers was inconsiderable. All the above causes have hampered hard clam culture movement in the province.

 Investment

Initial investment costs for hard clam culture is very low and far lower than for tiger shrimp. Hard clam is cultured in zoned tidal flats based on its biological characteristics. 

Initial investment costs are just for net, stake and tools for caring. Total investment funds is about 4 million VND/ha according to survey data.

 Production costs

In general, culture of hard clam is much more simple than that of other species. Hard clam culture requires only seed stocking, caring and then havest can be done so its cost structure is far more simple. Costs include:

· Land rent of about 1.5 million VND/ha/year that accounts for approximately 10% of the overhead cost.

· Seed cost most for hard clam culture model. Due to the unavailability of artificial hard clam seed, hard clam seed are often bought from fishers collecting from the wild. After seed are bought, farmers stock them in a enclosed area for caring and protecting till harvest time.

· Labor is also considerable cost in hard clam culture process. The density of hard clam seed stocked in enclosed areas for culture need to be adjusted accordingly after some time of culture to avoid them being concentrated so densely in one place. Therefore, much labor work is required in this stage. Labor wage for harvest also accounts for a big percentage as hard clam harvest is not simply to net like other species but it requires more labor.

Total income and profit

Total income per ha in Ha Tinh is 18.33 million VND. Average selling price fluctuates from 7000-10,000VND/kg. The reason for such a low turnover is the scarcity of seed and cautious investment of farmers due to their limited experiences.

Profit per ha of hard clam culture is 3.33 million VND. However, in practice, the real profit gained is even better.

Cost accounting for a hard clam culture crop on an area of 1 ha tidal flat

Seq.
Cost items
Amount (millionVND)
Rate (%)

I
Initial investment
3.95
100.00%

II
Production costs
15
100.00%

1
Land rent
1.5
10.00%

2
Seed
8.33
55.53%

3
Labor 
1.8
12.00%

4
Depreciation
0.83
5.53%

5
Other
2.33
15.53%

III
Total income
18.33
 

IV
Profit  
3.33
 

3. Grouper

Grouper is a culture species bringing about high economic efficiency but it has not been commonly cultured in Ha Tinh. A number of culture models have been implemented for trial purpose and later mass disseminated to farmers. Grouper is cultured for trial in Ha Tinh in cage in straits. The model of which data was collected is among the model of this type.

For grouper, it is now mainly dependent on the source of wild seed or the seed introduced from other areas, especially from the Chinese neighbour. Although grouper has now been commonly cultured in Quang Ninh and Hai Phong, it is still very new in Ha Tinh. This is a limitation of the local grouper movement due to too little practical experience.

Advantage of grouper cage culture is the possibility of moving from one place to another place in order to avoid environmental pollution as well as natural hazards in stormy and rainy season for risk mitigation.

Investment

Initial investment in grouper culture including the cost for cage and raft building and a number of necessary tools during culture process like boat and net etc. Total investment for the items in a model is about 41 million VND. Grouper culture length is often for 1 year before harvest is conducted.

Production costs

Total production cost for a grouper culture crop is about 42.6 million VND based on practical calculation including the costs like:

· Seed: is the item accounting for highest percentage (about 18 million VND) that is 42% of the overhead cost. The cost may probably be higher depending on financial capabilities of households.

· Drugs and chemicals: including the types used for disease prevention and treatment for fish during culture process. The cost account for 5-6% of the overhead cost.

· Labour cost accounts for a percentage of 33% of the overhead cost

Total income and profit:

Total income from the model after one year of culture is 87 million VND. After expenses deducted, profit gained from the model is more than 44 million VND.

Cost accounting for a grouper culture crop 

Seq.
Cost items
Amount (Mil. VND)
Percentage (%)

I
Initial investment
41
100.00%

II
Production costs
42.6
100.00%


Seed
18
42.25%


Drug and chemical
2.2
5.16%


Labor cost
14.4
33.80%


Depreciation
8
18.78%

III
Total income
87
 

IV
Profit
44.4
 

Advantages and disadvantages of aquaculture in Ha Tinh

 Advantages

- Ha Tinh has many river and channel estuaries that created a lot of large tidal flat areas possible for brackish water and marine aquaculture. Straits and bays are possible for development of mollusk culture and aquatic cage and raft culture. Besides, in Ha Tinh, there are thousands of salinized and low productivity hectares of rice field and a number of fallow field areas, coastal sand banks possible for conversion and development of aquaculture.

- Resources of marine species is diversified both in terms of quantity and species of which many species is of high economic value. Now, main  species cultured in ponds include tiger shrimp, banana shrimp, t«m r¶o, grouper, mud crab and hard clam etc. 

- The composition of plankton species, zoobenthos used as feed for fish and shrimp is rather diversified. Many species of zooplankton are important feed for shrimp and fish like crustacean and various types of mollusk larvae.

- Industries and services in Ha Tinh were less developed that is a constraint of the province but it is an advantage for aquaculture development as pollution caused by wastes from the industries was at low level that would create favorable conditions for sustainable aquaculture.

- Human resources of Ha Tinh are rather abundant and jobs are now insufficient for them so they had to migrate to other provinces to look for jobs. Therefore, when the provincial fisheries develops, it is not too difficult to meet the demands of labour force.

- Transport and communication both in terms of waterway and road transport is relatively convenient for travel and transportation during aquaculture process, which is also an important factor to attract investment in aquaculture.

- Fisheries has now been considered a strength of every coastal provinces. Ha Tinh is not an exception. Therefore, fisheries industry has received a lot of incentives for development over the past time, which is also an advantage of the industry in the future.

Disadvantages:

- Due to being located in the Central part, the weather is very severe here. Temperature goes up to very high degree in hot season while it goes down to a very low level in cold season so it has very big impacts on growth process of aquatic cultured species, increase the possibility of disease development and cultured species may even mass-die due to the weather severity.

- Up to now, Ha Tinh has always been considered the centre of natural disaster. Although the number of storms coming here has lately very much reduced, Ha Tinh is threatened by typhoons and floods which hampered aquaculture development, especially coastal aquaculture.

- Infrastructure for aquaculture is generally very poor as special attention has not been attached for investment. Most of aquaculture zones located inside the dyke take marine water through they system of flood draining gates and has no upstream pumping station so water output supplied is not sufficient for aquaculture and and there are constraints in organisation, production management, water supply and drainage and environment protection.

- Although aquaculture has developed for a relatively long time here,  technical culture level of Ha Tinh people has still be very much limited, funds investing capability for production development is still not good due to financial conditions of local people. Besides, funds for investment support from the Government and province are very little which has impacts on aquaculture development of the province.

Field report of production advantages

In Hai Phong

Hai Phong is one of the northern coastal provinces where there are quite lot of advantages for aquaculture development. Therefore, this province was selected for recearching comparative advantages of aquaculture in the North.

In the research, the team has undertaken several survey in the 2 districts Do Son and Cat Ba where are the most developed areas for aquaculture of Hai Phong. The interviewed people is households (farmers of P. monodon, seaweed, crab and fin fish cage culture), traders or processing plants.

1. Crab and swimming crab culture:

In fact, crab and swimming crab were cultured in Hai Phong since long time but they are just developed in very recent years. They are the species which are very easy to grow up and have rather high economic performance. The below is economic performance of one crab aquaculture household:

Basic construction cost

· The areas is 1.7 ha which was hired with cost of 6 million VND/year

· The cost for digging and building banks is 40 mil.VND

· There is 2 gates for getting water into the pond and also for discharging water; cost is 1 mil. VND/gate

· Guard house: there is 1 guard house/1 pond and on average one house costs 10 mil. VND and could be used in 20 years

· Harvest tools: crab is harvested by net. On average, there is about 60 lift net in total with value of 5,000 VND/1 net then the total investment for this item is about 0.3 mil. VND. The lifetime of these nets are only in a season of aquaculture.

· Totally, the investment cost of the household is about more than 58 mil.VND, of which the cost for building pond is biggest.

Variable cost:

· This cost is calculated for the last aquaculture season.

· Fingerlings: there is 8,000 crab was released with price of 1,000 VND/crab and total cost for fingerling is 8 mil.VND. With this price, the size of the crab is very small leading to the number of fingerling has to be increased and also the grow period is longer.

· Feed for crab is come from the fresh trash fish, bivalve or mollusk. Following the interview results, there is 100% percent of aquaculture household using 100% of fresh feed for crab growing. Total cost for feeding in aquaculture season is 10 mil.VND and the average price of feed is 1,500 VND/kg.

· Cost of chemicals for treatment in pond is about 2 mil.VND/aquaculture season.

· The price of lime for aquaculture is about 2 mil.VND and the total volume is 5 tons.

· The repair and maintenance cost is about 5 mil.VND/aquaculture season including cost for dredging and repair

· Credit: the amount of loans for aquaculture is 15 mil.VND and the interest rate is around 1% per month. Totally, the interest payment for 1 crop will be 1 mil.VND

· All the other cost including harvest labour is about 3 mil.VND

· The total operation cost is approximately 31 mil.VND and is about 32 mil.VND including depreciation cost.

1.3 Turnover

The turnover of this aquaculture season is 45 mil.VND

Price of crab is much depending on the time of selling and also size of crab. From March-May of lunar year, average price could be 50,000 VND/kg and from November-December of lunar (close to traditional Tet) the price will be higher - about 100,000 VND/kg.

2. Shrimp aquaculture 

Before, the aquaculture of Hai Phong was in small scale and it is just developed in recent years, however almost shrimp aquaculture households are run their business under extensive and improved intesive model. In the last few years, models of intensive and semi intensive are strongly applied by the households and they have got rather good results. Nowadays, intensive and semi intensive shrimp culture is very well developed in Hai Phong especially in Do Son district.

In Hai Phong, there is 1 main shrimp aquaculture season per year from April-August. It is the most appropriate time period for srhrimp growing in the year base on the specific weather conditions of the Nothern part.

The below is economic performance of intensive shrimp culture households

2.1. Investment 

The total areas of this household for intensive shrimp culture is 1.5 ha. The investment for this model is quite adequate in term of intensive model. 

The starting capital cost here is including cost of building pond, water gate, purchasing equipment such as paddle wheel, harvest tolls… and total these investments are about 220 mil.VND and if the land fee is about 5 mil.VND is added the grand total investment is about 227 mil.VND.

2.2. Operation cost

- Seed: cost for seed in this season is 12.6 mil.VND and normally are bought from south of Central part provinces including Da Nang, Khanh Hoa. In general, the volume of seed is quite enough but its quality is still not very good. The application of high-tech in producing shrimp post-larvae sometime leading to the low quality of shrimp and badly impact to the shrimp farming.

- Volume of feed per aquaculture shrimp season of this model is 3.6 tons and price is 16,500 VND/kg and the total cost for this is 59.4 mil.VND

- Chemicals : this cost is rather high due to of density of shrimp in pond is quite high. It is about 40 mil.VND for the total areas of 1.5 ha

- Fuel cost for the total 2 ponds is 16 mil.VND/aquaculture season

- Interest payment: the owned capital of this household is 300 mil.VND and they have to borrow another 300 mil.VND. The interest rate is 1%/month and with the time for aquaculture is 4 months then the interest payment is 12 mil.VND per aquaculture season.

- All the other cost including lime, medical, other chemicals and miscellaneous, taxation… are about 34 mil.VND

In brief, the total operation cost for 1 aquaculture season of this model is 174 mil.VND not including the depreciation. Because of the time of land hiring is 5 year then the depreciation is also calculated in 5 years for the equipment even in fact some of them could be estimated in a longer period but the cost of miscellaneous things are estimated for 1 aquaculture season. The total depreciation cost for 1 aquaculture season is 45.6 mil.VND

Endingly, the total operation cost for 1 aquaculture season is 219.6 mil.VND including depreciation.

2.3. Economic performance

The productivity of this farming in the last season is 5 tons/ha and the total yield is 7.5 tons. The average price of shrimp at that time is 90,000 VND/kg and the total revenue of last season of this farming is 675 mil.VND

The net profit is 455.4 mil.VND

3. Cage aquaculture

Marine cage aquaculture is concentrated in the island areas of Cat Hai district. These are quite comfortable locations for cage aquaculture development. The aquaculture species are very diversified including grouper, snapper, king fish…

Cage aquaculture is run all over the year and the seasons are continuously started. The volume of cage is 27 m3 and the length is 3m per each side. This activity is normally run by the household and the number of cage per household is much depended on their financial capacity and its range could be 5-50 cages/household.

The period of 1 aquaculture season is different depending on the specific specie of aquaculture fish. For example, time growing grouper should be more than 2 years but aquaculture period of snapper is 3 years and king fish and some other could be bought after more than 1 year. 

The minimum needed investment for starting is 1 cage of about 5 mil.VND including wood, buoy and net, 1 machine for net washing and it could be started to release the fingerling. In general, the investment for cage culture is not large like investment for shrimp culture and it seems to be convenient with economic conditions of households.

Fingerling of king grouper and snapper are usually bought inside Hai Phong and some close areas, king fish fingerling is bought from China. In fact, the fingerling providing is still not very good in volume of fingerling and also quality of fingerling.

Fingerling price
Fingerling price is different between species. Suc sao fingerling is 20,000 VND/fish at average but it could be higher in the right aquaculture season, snapper fingerling is about 12,000 VND/fish, grouper is 15,000 VND/fish. In brief, the price of fingerling will be changed over time however it will be highest in the main season of aquaculture of this region.

Feed
because of cage culture is marine aquaculture and the natural feed is quite abundant but the farmer still has to feed the fish with fresh trash fish. The price of trash fish averages 2,500 VND/kg.

Cost for fingerling and feed of:

· Snapper occupies 60% of turnover

· King fish occupies 70% of turnover

· Grouper occupies 45% of turnover

· Suc sao occupies 70% of turnover

Survival rate

This rate is also various between the species and much depends on the aquaculture condition of each water area and fingerling quality. In general, these species all have survival rate of more than 60%:

· Snapper, suc sao have survival rate at 70% even sometime it is 90%. This is 2 species have the most adaptive characteristics to the aquaculture condition here.

· Survival rate of king fish is about 70%

· Grouper has lowest survival rate - about 60% due to its adaptive capacity is lower.

 Size of fish at harvest and price: 

· Size of snapper is about 1.2 kg/fish with average price is 50,000 VND/kg

· Average size of king fish at harvest time is 3 kg/fish  at average price of 55,000 VND/kg

· Size of harvested grouper is 1.5-2 kg/fish and it average price is 140,000 VND/kg. This is highest price of aquaculture fishes here but it is also the most difficult specie to grow.

· Suc sao harvested size is average 2.5 kg/fish and its price is about 70,000 VND/kg

4. Seaweed

Seaweed here is normally combined to grow in the extensive shrimp ponds. Seaweed has an advantage is low cost and it is very easy to grow. Therefore, seaweed is quite popular in Hai Phong and the people here have to cost only the labour for harvesting.

The seaweed is commonly naturally occurring in the shrimp ponds and will automatically grow over time. The main harvesting time is from September to December of lunar calendar (before traditional Tet). In this time, there is 3 time of harvest that’s mean the people can harvest 1 time per month.

The yield is about 500 kg of dried seaweed with price of 2,000 VND/kg. So, the farmer has got 1 mil.VND/harvest and totally they will get about 3 mil.VND in 3 harvests in the year.

The yield of seaweed is just depended on the areas. The average productivity could be 1 ton/ha and for the households have large areas of aquaculture they may harvest a large volume of seaweed and of course their income is considerable.

General conclusion

The aquaculture movement of Vietnam is strongly developed over time, especially in the coastal areas base on their convenient natural conditions. The aquaculture species now are quite diversified but in general the farmer is focused on the high value species which are adopted by the market. The advantages of each location in aquaculture development are much depended on their natural resources, natural conditions and their skills (experiences). The identification of advantages for each locality in aquaculture development is very important because of it is a base for decision makers to issue the reasonable and effective policies relating to support the people in developing their production. On the other hand, if this base is identified for the whole country will be very helpful for the development of the whole aquaculture sector of Vietnam.

Hai Phong is one of the provinces has started their aquaculture production a little bit later than the other. Hai Phong’s natural conditions are not very convenient for aquaculture like provinces in the Southern part but Hai Phong also has its own advantages. 

Advantages

· Because of Hai Phong is late developed province in aquaculture sector and Hai Phong’s people could apply the high-tech measures for their production but don’t need to waste their time for experiment.

· The cage aquaculture here also has very good advantage for development that is their marine areas are not yet much polluted and these areas are also little impacted by the typhoon, wind… because they are based in the Ha Long bay areas. In the future, the cage aquaculture will be more developed rely on the better economic condition of the people leading to better investment. This also increases the advantage of the areas for tourism.

· The seaweed of Hai Phong has an advantage in compare with the other localities on the quality of seaweed. Besides, seaweed also very easy to grow, investment is not high, the risk is low and it is suitable for the farmer households which have low capacity of finance. Seaweed will be the very suitable object of aquaculture for poverty alleviation not only for Hai Phong but also many other coastal provinces.

· For the shrimp aquaculture, Hai Phong has only the advantage of high-tech application for the models of aquaculture because they are late developed. Besides, some Aquaculture Feed Company such as CP, KP… are much focused on advising for the farmer which using their production. This is also very helpful for the farmer in reducing risk of their production.

· Hai Phong has one more advantage on market where they are very close with China - a very large potential market with more than 1 billion people. In fact, the volume of fisheries product of Hai Phong was being exported to China is quite big and some aquaculture products were sold to China at 80% such as crab. Besides, hai Phong could import the fisheries fingerlings which Vietnam could not yet produce like king fish, grouper…

Challenges/Difficulties

· The most difficulty of Hai Phong’s aquaculture is investment capital. Due to the aquaculture here is just developed and the saving of households is not yet high leading to the common investment for aquaculture of households is limited. 

· The natural environment will be polluted quite fast due to these areas are in the tourism areas. Annually, the number of tourist come here is quite high make increasing the volume of waste discharge into the sea. If there are not reasonable measures for waste treatment it could strongly impacts the environment and also badly impacts the aquaculture sector of Hai Phong.

· The research works in disease and disease treatment for fish is still very limited, especially for the cage aquaculture fishes. There is many of cage aquaculture farmers are strongly influenced by the diseases but have no any treatment measure to reduce damages. The extension services of Hai Phong should pay more attention on this issue to support the farmer in their production.

· Fingerling is also a difficulty for Hai Phong’s aquaculture. The shrimp post-larvae has to buy from Central provinces but in the recent period the quality of shrimp seed providing to Hai Phong is not good strongly impacting the shrimp aquaculture sector of Hai Phong. The imported fingerlings for cage aquaculture from China are also not very good leading to the performance of this sector is not stable.

Regional advantages in intensive tiger shrimp culture

Southern Centre of Vietnam is said to be the earliest area of intensive shrimp culture. Being a smaller region compared to other Nothern and Southern provinces, intensive culture here is predominant in respect of area utilised. In our study, Khanh Hoa was chosen to be the reprentative of this region.

Investment per Ha of intensive tiger shrimp culture













Unit: Milln. VND/ha

No
Cost
Khanh Hoa
Ca Mau
Ha Tinh
HCMC
Hai Phong

I
Startup cost
167.84
38.65
54.36
77.29
140

1
Construction
116.1
21.95
50.22
54.18
98.67

2
Machinery
49.65
14.28
3.98
17.03
40

3
Others
2.09
2.42
0.16
6.08
1.33

According to available figures, startup cost varies upon a regional basis. Among provinces in the North, Khanh Hoa ranks first regarding the investment needed per ha to set up a farm, and Hai Phong ranks second. And investment is least expensive the Mekong Delta (of which Camau is a representative) with an approximate amount of 39 million VND.

In regions’ cost structure, construction always account for around 70% of total investment. The second major investment is machinery and the remainder includes other miscellaneous costs.

Of those studied, Khanh Hoa requires the highest investment level on infrastructure of above 116 million VND/ha, the lowest level belongs to Camau-only 22 million VND/ha.

With respect to investment on production tools and machines, farmers in Khanh Hoa spend 55 million VND/ha on average making this the most expensive province, meanwhile Ha Tinh is the least with the requirement of nearly 4 million/ha.

Overall, in terms of total cost and cost structure, Southern centre and the North, respectively, require the 1st and 2nd heaviest investment. It seems that Ca mau has the advantage of low construction cost. A hectare of intensive culture needs 22 million VND on construction, meanwhile this shoud be 116 million VND in Khanh Hoa. The reason is that the favourable terrain here lowers the amount of money and labour to be spent on excavation.

Production cost

The production cost is calculate for 1kg of output.

Collective costs per kg of industrial shrimp













Unit: VND/kg

No
Cost
Khanh Hoa
Ca Mau
Ha Tinh
HCMC
Hai Phong

I
Production cot
59939
51755
38275
33524
38972

1
Land lease
633
69
1936
2625
1000

2
Seed
3442
3770
2931
4234
3360

3
Shrimp feed
27975
28813
17370
15950
15840

4
Drug, chemical
8571
9034
2349
702
5600

5
Fuel
4381
1170
1864
1149
2133

6
Farm improvement
1647
1652
4824
919
1333

7
Labour
3647
2547
2636
2494
2133

8
Interest
771
964
378
2008
2000

9
Depriciation
6193
3564
1867
2813
3840

10
Others
2679
172
2120
630
1733

II
Revenue
71178
71586
60896
77320
90000

III
Profit  
11239
19831
22621
43796
51028

As we can see in the above table, the Central area is of the highest average cost of nearly 6000 VND/kg. This fact is partially because of high depreciation resulted from high startup cost. However, the main reason for this is the fall of yield (that makes it increasingly expensive to have an output rise). It is provinces average yields that follow:

- Khanh Hoa


: 2245 kg/ha/crop

- Ca Mau


: 1526 kg/ha/crop

- Ha Tinh


: 1860 kg/ha/crop

- HCMC



: 2896 kg/ha/crop

- Hai Phong


: 5000 kg/ha/crop

Though Khanh Hoa’s average yield of 2245 kg/ha/crop is slightly higher than Ca Mau and Ha Tinh’s, its highest investment makes average cost/kg higher too. Recently, Southern and Central culture zones have suffered from serious environmental threats due to over exploited recourses causing considerable decrease in yield. The average yield used to be 5 tons/ha, a rather high level, but now it is only a half time as much.

The province known for the second highest cost/kg - 52000 VND/kg - is Ca Mau and, at the other end, HCMC has the lowest of 33000/kg. 

The above table also shows us different revenue levels. This is mainly because of the difference in sale time. Hai Phong’s shrimp is offerred the best price owing to its later harvest time than those of other provinces. In general, no big price difference is seen between regions at the same time, only at different times year-round.

Profit: with the yield of 5000 kg/ha/crop and favourable price, fish-farmers in Hai Phong can earn 51000 VND for 1 kg of shrimp on average, that’s the highest level, the  next level is 42000 VND/kg of HCMC and the least is 11000 VND/kg for Khanh Hoa.

With those figures it can be proved that southern centre is seeing its declining advantages caused by environmental degradation, which in turn badly affects the shrimp productivity.

It is northern culture’s moderate area that helps the environmental pollution remain acceptable and shrimp farming is still a highly viable livelihood. However, measures should be taken for the goal of sustainable resource utilisation, otherwise the Southern-center-like consequence is not very far ahead.

Extensive culture, rather than intensive culture, is suitable for the region of Mekong Delta, especially for Ca Mau. This farming system should be launched to take the advantages of immense area available for culture and a dense network of channels and rivers and to achieve the long-term target of sustainability.
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Overview

The Chinese aquaculture is known in the world for its ancient history and quantitative dominance. Actually, most part of those legacies belong to freshwater fish aquaculture. Mariculture in coastal areas, on the other hand, played relatively minor role in food  production until recently. China is endowed with 32,000 km of coastline along its mainland and numerous islands, accounting for 1.3 million hectares of shallow sea and mudflat. The potential coastal habitats for aquaculture sites were estimated to occupy 170,000 ha of shallow sea, 180,000 ha bay and gulf, and 589,000 ha of mudflat. However, the distinction among those habitats is unclear and perhaps overlapping in some cases. The most recent statistics show that the total production of mariculture is 13 million tones including fish, shrimp, mollusks, seaweeds and other shellfish at 580,000 (4%), 530,000 (4%), 10,250,000(80%), 1,470,000 (11%) and 190,000 tones (1.5%), respectively.   

 There are three climatic zones along the Chinese coast - temperate, sub-tropical and tropical zones. The scope of this report is focused on subtropical zone in Fujen and Guangdong, and the tropical Hainan provinces (Fig. 1). Hainan is the only coastal province in China with warm climate devoid of freezing temperature throughout the year. 

Over the years mariculture has evolved from simple extensive farming of seaweeds and mollusks to the modern day diversified and intensive systems taken place in ponds, cages, rafts and pen/enclosure. A large number of species being cultured along the coast in southern China include more than 50 species of finfish,  a dozen of mollusks, a dozen of shellfish, and a few seaweeds. The fishery products constitute important traditional diets to people in southern coastal provinces, and major portion of local aquaculture products are marketed domestically. There is a tendency of importing high-valued species, such as large size shrimp, lobsters and crabs. Despite the impressive production from   aquaculture sector there are several aspects that require urgent attention and corrections in order to make the industry sustainable: (1) the rapidly degrading coastal environment, (2) prevailing disease problems and rampant chemical uses, (3) lack of unity among producers and coherent effort among producers, governmental agencies and research institutions, (4) weak capacity in extension services and regulating mechanisms.

Culture system and species

Pond culture 

 The major products from coastal pond culture are shrimp, fish, mollusks and seaweeds. 

Shrimp
 After its introduction a few years ago the south American white shrimp (Litopenaeus vannamei) has become the predominantly farmed species (>80%) in Fujen, Guangdong and Hainan provinces with a combined annual production exceeding half a million tones. The other cultured species are minor in quantity which include black tiger (Penaeus monodon), Japanese shrimp (Penaeus japonicus) and greasy back (Metapenaeus ensis).

Supplies of post larvae for white shrimp are abundant in quantity, but their quality varies considerably among hatcheries, better in Hainan than Fujen province. To combat diseases, chemicals and antibiotics are commonly used in hatcheries with few rules and regulations. Modern PCR technologies or bio-security measures are quite foreign to shrimp industry. Instead, numerous varieties of probiotic products are ubiquitously applied. This situation is particularly acute in Fujen province. In Hainan, most shrimp seed production involves few large scale hatcheries and numerous small-scale larval rearing nurseries. As the formers produce nauplii from their own brood stocks the seed quality can probably be better monitored. 

However, the inter-provincial seed trades are common. 

Shrimp are cultured in two major systems – ponds on land and pens in shallow sea.  The salinity in grow-out ponds in coastal Fujen and Guangdong are relatively low (<10 ppt) compared to that in Hainan (>20 ppt). But, the sandy soils in Hainan ponds often require plastic lining. As a euryhaline species P. vannamei can be cultured in a wide range of salinity. The ponds are commonly stocked at 100-150 PL/m2 with unpredictable survival. In addition to feed with formulated pellets it’s also common for farmers to add probiotics Fig. 9) and organic fertilizers (fermented and processed animal manures) in ponds. Aerators are applied, but less intensive than Thai ponds.  Shrimp are harvested in 3 to 5 months with size ranging from 10 to 20 g/shrimp. The successful farmers can produce more than 20 tons/ha/crop. With ever increasing demand in domestic consumption only a minor portion of seafood is for foreign export. Disease problems and low farm gate price (US$2-3/kg) have discouraged producers among small-scale farmers. Larger scale farmers appear to be in better position staying in business as they are endowed with greater capacity in financing and management know-how. On the other hand, many small farmers are diversifying from mono shrimp culture to polyculture of shrimp and fish, or alternating crops between shrimp and crabs, or converting to mollusks. With warmer climate the shrimp farming in Hainan and western parts of Guangdong province remains to be the bastion of shrimp production in China. 

Fish

In China, the pond culture is renowned for freshwater fish and coastal ponds for shrimp production. Marine fish, especially high-valued species are mainly cultured in cages and pond culture plays a minor role.  Most fish species cultured in ponds are omnivores such as milkfish, mullets, rabbit fish, tilapia and mudskippers. Those fish are reared semi-intensively with supplemental pellet feeds, in polyculture with multiple fish species or with mollusks and crustaceans. Ponds are also used for fry nursing for cage culture.   

Crabs
Mud crab (Scylla serrata) is the most commonly cultured marine crab in southern China where crabs are produced in two systems. One is fattening process by raising wild caught juveniles to marketable size in net cages or ponds, and the other involves sophisticated process from seed production in hatcheries to grow-out in ponds. In hatcheries (Fig.8), the seeds were produced from wild berried females in cement tanks and the benthic larvae are nursed in earthen ponds before stocked in grow-out ponds. The survival is said to be around 10%. It is well recognized that hatchery seed production has been a challenge and an obstacle in developing crab culture. And the Chinese are making a head way to overcoming the difficulties. 

Mollusks

The mollusks production in China is reported over 10 million tons (fresh weight) accounting for 80% of total mariculture production. Scallops are important mostly in temperate northern coasts. In southern China, a large variety of mollusks including oysters, clams, cockles and mussels are farmed mostly in enclosed pens in shallow sea with minor amount of clam in land-based ponds. Surf clam (Mactra sp.) and hard clam (Meritris sp) are commonly cultured in ponds, either mono or mixed with other species. While oysters and mussels are reared on suspended ropes, rafts and poles, the clams are seeded in sandy substrates and cockles on mudflats. In southern Fujen province where a large area of shrimp ponds are shifted to grow surf clam which are processed as canned product for export. But their market values are low.  As those mollusks are filter feeders the production requires little inputs and thus the financial risk is relatively low. 

While most mollusks are cultured with low maintenance technique in shallow sea, abalone (Holiotis spp.) and sweet snail (Babylonia spp.) are reared intensively in indoor tanks involving sophisticated techniques from seed production to grow-out (Fig. 5,6). Those species are regarded as great delicacy with high price tags in markets. The species of abalone commonly cultured is H. diversicolor which is indigenous to coastal water along southeastern China – Taiwan, Fujen. With the production technologies from hatchery to grow-out developed by the Taiwanese some years ago the abalone culture is now spread throughout the southern China. In fact, the promising abalone production has also prompted hatchery operations in Thailand, which sold most of their seeds to overseas growers. However, the abalone hatcheries in Taiwan and China have experienced a setback during the last couple of years due to serious seed mortality for unspecified reasons.   It’s discouraging to see that they are introducing other species instead of taking the task of solving the problems facing the present species.

Seaweeds

     There are several species of seaweed cultured in southern China. The species cultured in Fujen with cooler water are members of Porphyra, Undaria and Gracilaria, while Hainan with warm water produces Gracilaria, Eucheuma and Kappaphycus. Seaweeds are grown in two habitats: (1) shallow bays and coastal lagoons, (2) ponds (Fig. 2).  In some areas in Hainan, seaweed ponds are fertilized with duck manure where ducks are raised on the pond dikes with artificial diets, while others use shrimp pond effluent in casual integrated system. In bay and lagoons, seaweeds are cultured along side with fish cages. Those integrated systems, while adopted by local farmers, have never been surveyed or investigated scientifically. The production was reported over100 tons/ha/month during production season. Some species of seaweed, Gracilaria in particular, are preferred feed for cultured abalones, and they fetch high price (>$0.15/kg), while price for those species (Eucheuma, and Kappaphycus) is relatively low (<$0.08/kg) as they are sold for industrial commodities.  
Cage culture

With the exceptions of few species, almost all marine finfish are cultured in cages which are located in sheltered bays and shallow sea (Table 1, Figs. 3, 4). It’s estimated that one million cages are used in culture of marine fish of which more than 50 species are reared in southern China. 

There are four main sources of seed of marine fish: local wild fry, Southeast Asian countries, Taiwan, and local hatcheries. Other than a few species (some groupers, amberjack, gray mullet) seeds are produced in local hatcheries (Fig. 7) or imported, mainly from Taiwan. The typical cages are built with a dimension of 3 by 5 meters and 3-4 m deep, and constructed with multifilament nylon nets and Styrofoam floats. In most cases, each farmer may own a nest of cages, from a dozen to a hundred. Each cage complex is also completed with living quarter on sites to manage and guard the cages. The congregation of cage farmers forms sizable communities in many bays up-and down the coast in Fujen and Hainan. Lack of proper sanitation facility for household wastes poses a serious risk to public health with water born diseases, and to fish marketability as well as water quality for fish culture. As official permit and regulations for setting up cages vary with local governments, rampant unregulated development is a common occurrence.   

Under intensive culture mode fish are stocked at 300-500 fingerlings/cage and most farmers culture multiple species either simultaneously or seasonally. Fish are fed with either trash fish and/or formulated pellets. Those higher priced species such as groupers and amberjack are fed exclusively with good quality small fish, while lower priced fish (rabbit fish, pompanos, seabass) with pellets or ground up fish head.  Most trash fish are captured locally and delivered by venders daily to cage farmers. However, the traditional feed with trash fish is facing problem due to rising price as a result of greater demands and rising operation costs. Replacing with formulated feeds appears to be the alternative, which may not only reduce production costs, but also improve water quality. 

The culture period varies with species and market from 6 months (pompanos, breams) to more than 2 years (groupers). Those high-value species are sold mostly through middle men to domestic live-fish markets in big cities. 

      Fish diseases, unpredictable market price and poor water quality are three most common problems for cage culture. Occasional occurrence of red tides caused heavy fish mortality. Those problems don’t seem to receive much urgent attention and due actions from related governmental agencies or research institutions. Extension service appears to be extremely weak, if any. 

In addition to finfish, lobster culture in cages also takes place in limited quantity in Hainan province. Lobsters are stocked with juveniles caught from the wild and fed with crabs and fish. Despite its high economic gain the development of lobster culture is constrained by limited seed supply.  

SWOT Analysis

Strength (Comparative advantages)
· With its extensive and diverse coastlines, geographically China has enormous capacity to expand coastal aquaculture, especially in Guangsi and west coast of Hainan province adjacent to northern Vietnam. 

· With huge traditional appetite demands for fisheries products the domestic markets in China is seemingly un-satiable in the foreseeable future, particularly the consumption of live marine species, which have been the privilege of coastal inhabitants, is now penetrating the vast inland as a result of increasing affluence and convenient transport development.  

· With the long aquaculture history the Chinese are endowed with ample technical know-how and innovative capability. 

· The aquaculture industry is supported by a large number of educated technical cadre in aquaculture and related businesses, this is also augmented with infusion of highly skilled Taiwanese professionals, who have already assumed leadership in hatcheries in many parts of Fujen and Hainan.   

· With the promotion of market economy and decentralized administration the aquaculture sector is attractive to for domestic and foreign investments, particularly from Hong Kong and Taiwan which have historical and geographical connections with southern China.   

Weaknesses

· The producers appear to lack of unity and association in promoting good communal management practices. 

· Lack of coherent effort among producers, governmental agencies and research institutions in planning and management.  

· Low awareness of aquaculture environment and lack of will and practical know-how to safeguard the water quality.  

· Weak capacity in extension services and implementing regulations, especially in water quality monitoring, disease diagnosis and preventive measures.

· The hi-tech oriented research provides little practical values to solve producers’ problems.

Opportunities  

· To expand consumer market toward inland areas of China 

· To increase export of aquaculture products to foreign countries

· Following Taiwanese pattern Chinese are capable to transfer and expand the production base overseas, particularly to its southern neighbors.

· As Chinese believe “crisis is an opportunity”, serious disease outbreak and environmental degradation may reach a critical point that will galvanize the aquaculture enterprise nationwide to ensue the sustainable path.  

Threat  (internal)

· The aquaculture sector including producers, industry and government is driven by   the attitude and practices of high production and rapid economic gains, ignoring social and environmental issues. 

· The rapid deterioration of coastal environment, especially the water quality and sedimentation in cage culture areas, which are caused by various sectors.

· Wide-spread disease problems for shrimp, finfish and abalones. Yet, there seems  

            to be lack of consorted efforts among stake holders (producers, government, industry and academics) to tackle the problems in systematic and fundamental manner by implementing effective regional or national programs on quarantine, bio-security, better management practices, codes of conduct, etc.

· Competitive and conflicting uses of coastal zones where aquaculture enterprise is  

            often placed in unfavorable position.

· Lack of protection, maintenance and improvement of brood stocks for important cultured species 

Appendix 

Table 1   Status of seed supply and feed of commonly cultured marine fish in southern China 

Species


Culture system
Seed supply
Feed & feeding

Finfish

  Yellow croaker

  (Pseudoscciaena crocea)

  Groupers

  (Epinephelus  lanceolatus,

  E. awoara, E. akaara, E.     coioides, Cromileptes altivelis)

  Seabass (Lates calcarifer)

  Drums

   (Scieaenops ocellatus,   Nibea chui, N. abiflora)

  Mullet (Mugil cephlus, Liza spp.

  Porgy

   (Sparus latus, S. berda)

  Seabream

   (Pagrosomus major)

  Snapers (Lutjanus spp.)

  Pompanos (Trachinotus   spp.) 

 Rabbit fish (Siganus spp.)

 Amberjack (Serioa    dumerili)

 Cobia (Rachycentron canadum)
Cage

Cage, cement pond

Cage, pond

Cage, pond

Pond 

Cage

Cage 

Cage 

Cage

Cage, pond 

Cage
Hatchery

Hatchery

Wild 

Hatchery

Hatchery

Hatchery

hatchery

hatchery

hatchery, wild

hatchery

wild, hatchery

hatchery


Trash fish

Trash    fish

Trash fish, pellets

Trash  fish, pellet

Natural diet, pellets

Trash  fish, pellet

Trash fish, pellets

Trash fish, pellets

Trash fish

Trash fish, pellets

Trash fish, pellets

Table 2 Profile of Aquaculture Enterprise

The information are based on interview and local expert references.


crustacea
Finfish
Seaweed
mollusks

Major 

species 

and

Production

trends
Penaeus monodon

P. chinensis

P. vannamei

Eriocheir sinensis


Pseudosciaena crocea Epinephelus akaara

E. coioides

E. awoara

Pagrosomus major

Nibea miichthioides
Sparus latus
S. macrocephalus
Fugu rubripes
Paralichthys olivaceus
Porphyra haitanensis

P. yezonensis

Undaria pinnatifida

Gracilaria lemaneiformis

Gracilaria verucosa

Eucheuma sp.

Haliotis divesicolor

Haliotis discus
Crassostrea gigas
Mytilus.edulis
H. cracherodii

Babylonia sp.

Seed Cost 

And

Availability
Penaeus vannamei

US$4-15/10,000 PL

Production > demand


Grouper 

$0.15-2/fry ( 20-25% of the total income), short supply

Seabass, pompano, bream

>$0.15/fry
Abundant supply
Abalone/babylonia

20-25% of the total income, short supply

Feed cost
Shrimp: $0.6-08/kg
Trashfish: 0..4/kg

Seaweed:$0.2/kg

Labour cost
shrimp farm $75/person/month


Cage 

$100/person/mon

abalone farm
$75/person/mon

Land cost
Rental fee:ha/yr 

 ponds $350-500 

 
Free or user’s fee
Free in sea and lagoon 
Depend on location

Farm gate price     
Shrimp: $3-5/kg 

Lobster:$35/kg
Grouper: $-6-10/kg, seasonal

Porgy:$4/kg
Abalone feed: $0.2/kg

Industry: $0.08/kg
Clam: $1.kg

Abalone: $12-18/kg

Market access
Little problem
Little problem
Little problem
great demand

Structure of production
Individual producers 
Individual producers
Collective producer
Individual producers
Corporate, individuals

Climatic suitability/constraint
Spring-autumn: P. monodon,P.vannamei 

Winter: P. japonicus
Around the year
Some hatcheries need heating
All year 
All year

Site quality issues
Most are low salinity in Fujen  
Cages are over crowing in bays 
OK
OK

Water quality issues
Water treatment is by tide in most shrimp farms 
Problematic
OK
OK in Hainan Problematic in Fujen

Infrastructure
Convenient 
Convenient

Poor sanitation 
convenient
convenient

Skills/education/extension
Experienced

Poor extension
Experienced

Poor extension
OK
Experienced

Poor extension

Disease incidence and management 
Wide  spread /common

Use probiotics
Occasional 

Use chemicals
OK
Disease common



Photographs of aquaculture scenes 

Fig. 1. Map of southeastern provinces (Fujen,

           Guangdong and Hainan) in China with coast 

           highlighted in white.

Fig. 2   Seaweed culture in ponds in Hainan 

Fig. 3  Hanging oyster culture in the forefront and cages in the back

           of the picture in Fujen coast

Fig  4   Cage culture of multiple species managed by one farmer

Fig. 5  Abalone cultured in indoor cement tanks

Fig. 6  Culture of Babylonia in indoor cement tanks

Fig.7  Nursing of grouper fry in net cages in indoor tanks

Fig. 8  Carb hatchery tank with larval crab attached on nylon sheets

Fig.9  Samples of probiotics displayed in a local shrimp drug store

Annex 3: Paper presented to the Hanoi workshop on Penaeus vannemei

Economics and comparative advantage in the production of P Vannemei and P monodon in different regions of Vietnam

John Hambrey, Hambrey Consulting, Crancil Brae, Strathpeffer, Ross-shire IV14 9AW UK. www.hambreyconsulting.co.uk

Le Anh Tuan, University of Fisheries, Nha Trang, Khanh Hoa Vietnam

Introduction

Hambrey consulting has been contracted by Danida to work with SUMA and IFEP in the delivery of a range of outputs. Of particular relevance to this workshop is our work on comparative advantage in the production of different species in different regions of Vietnam, and overall assessment of Vietnam’s competitive position internationally in the production of a range of aquaculture products.

We are considering around twenty different species, including P. monodon and P vannemei. We are currently analysing field data and market information and some further research is planned in the next few months. The research should be completed by July of this year. In this presentation we will therefore only make some preliminary and rather general observations.

We pose and seek to answer five questions:

1. How profitable is shrimp farming?

2. What determines comparative advantage of any aquaculture product?

3. Does Vietnam have “natural” comparative advantage in the production of P monodon or P vannemei., and does this advantage vary across the regions of Vietnam?

4. How do the markets for these species compare?

5. What are the implications for national policy and the shrimp production sector in Vietnam

How profitable is shrimp farming in Vietnam?

When disease does not occur shrimp farming is highly profitable in all parts of Vietnam, and for extensive, semi-intensive, and intensive systems. Returns on land and labour are higher for intensive systems whereas profit margin and return on capital tends to be higher for less intensive systems. In practice most farmers suffer between 20 and 40% crop loss which greatly reduces profitability. Most farmers can withstand a loss of 1 in three crops – but more than this can lead to failure and debt.

What determines comparative advantage of an aquaculture product?

The production costs for brackishwater shrimp vary enormously between farms, between regions and between countries. Shrimp is unusual for an internationally traded product since between-farm variation tends to be greater than between-region or between-country variation. This is because the impacts of disease and husbandry skills on production costs override the impact of other factors – and in particular natural conditions (water quality and temperature), labour costs, feed costs, land costs, marketing/distribution costs and so on. 

Once skills are highly developed and disease is under control, then the importance of natural conditions and low labour and input costs will become significant. Furthermore, if and when disease becomes a lesser issue, international production will probably rise faster than market demand, margins will be squeezed, and the relative importance of natural conditions and input costs will increase. 

It should be emphasised that in the short and medium term, any tropical or sub-tropical country in S and SE Asia which tackles disease effectively will have a comparative advantage.

This raises the question of whether P vannemei has advantages over P monodon in terms of susceptibility to disease. There are other expert presentations on this issue but two main points can be made:

· There appears to be little difference between the two species in terms of overall susceptibility to disease

· Somewhat easier breeding of P vannemei should allow for easier breeding of disease free and/or disease resistant strains.

In this sense P vannemei has slight advantage.

Does Vietnam, or particular parts of Vietnam, have “natural” comparative advantage in the production of P monodon or P vannemei.?

Vietnam has a long coastline and large areas suitable for – and in most cases already developed for – shrimp farming. The south is more suitable, in so far as two, or even three crops can be grown annually. In practice this advantage is often not realised because of the disease problem and the need to rest ponds between crops. It is arguable that, so long as 2 crops can be achieved (either both shrimp, or alternating with another product) the advantage of a year round tropical climate is marginal.

The production of two crops of P monodon in the North of Vietnam is probably less reliable than the production of two crops of P vannemei – and in this sense there is an opportunity for the North to exploit the slightly greater (low) temperature tolerance of P vannemei

Table 1 sets down the main costs in shrimp farming, the factors which affect them, and assesses the extent to which Vietnam as a whole, and particular regions, may be able to achieve lower costs. Table 2 presents an equivalent table relating to the value of the product

Other than disease the most critical factor affecting production cost is the price, and efficiency of use of  feed. The use of locally sourced feed for shrimp farming is in decline and most production now depends either on natural food production or pelleted feeds. The cost of proprietary feed and fertiliser varies little across the Asia region, although Vietnam is relatively well placed to develop its own competitively priced feed given its long coastline and relatively abundant trash fish – although this resource may be in decline.

Other costs are unlikely to vary greatly across the region. This suggests that Vietnam is at least as well placed as other countries in the region to produce warm water shrimp, especially if:

· It tackles the disease problem comprehensively

· It develops high quality and (relatively) low priced feed

· Land prices and/or taxes do not become excessive

There have been several studies which have sought to address the comparative advantage of production in different countries in the region through major surveys and economic modelling. In practice these are largely pointless: they represent a snapshot of the relative performance of each countries shrimp sector at a particular stage in development, and take little account of the potential for improved performance, or the dynamic nature of exchange rates. 

Choice of species

There is a major ecological question about the introduction of an alien species such as P vannemei into Vietnamese waters. This question is not addressed further here, but clearly a thorough assessment needs to be made. We consider only economic issues in the rest of this paper.

From a technical and economic perspective there are significant differences between the two species (see tables 1, 2 and 3). From an economic perspective the most important of these may be summarized as follows:

· The flesh of P monodon is firmer than P vannemei and price is slightly higher

· Growth rate of P vannemei is similar to or superior to that of P monodon up to a weight of around 20g after which P monodon performs better. 

· P vannemei is more tolerant of lower temperature and salinity and poor water conditions

· P vannemei can be bred more easily with opportunities for disease resistant strains and lower seed costs

· P vannemei can be fed a lower protein/fishmeal diet

· P vannemei generally appears to have better survival

In other words P vannemei has many advantages, especially for the northern parts of Vietnam, but in some cases these may be outweighed by the lower value of small/medium sized shrimp and the slower growth and lower value of larger shrimp.

Choice of species for the farmer will depend on local marketing opportunities, farmer skils, knowledge and risk profile.

Implications for national Policy

Shrimp farming has the potential to be a highly profitable activity on otherwise marginal land. The key constraint to its sustainable development is disease, and the government can and should develop a comprehensive strategy for its prevention and management.

While P vannemei has many strengths, it will nonetheless be subject to disease.  Other native species, such as Penaeus japonicus and P merguiensis also have strengths and weaknesses, and hatchery production of a greater range of native species should be facilitated so that farmers can find the shrimp best suited to their particular physical and economic conditions. 

Table 1: factors affecting production costs for shrimp farming

Cost
Relative im-portance
Factors affecting cost per kg of product
Comparative advantage for Vietnam
Comparative advantage for regions of Vietnam
Differences for P monodon and vannemei

Feed/fertiliser
high
Farm gate price of feed; use of local feeds; food conversion rate; husbandry skills
Should be positive. Vietnam has substantial marine resources and abundant (so far) trash fish for direct local use in shrimp ponds and/or for conversion into commercial pellets
Some advantage to the centre and south with more abundant year round fishery resources?

Some advantage to those farms located close to major trash fish landing centres and associated fishmeal/pellet factories
P vannemei appears to thrive on somewhat lower protein content feed and may be more tolerant of fishmeal substitution

Fuel energy
Medium
Intensity of production; price of fuel
Fuel is an international commodity; differences in price will be related to tax. (to be explored
Limited regional variation
No significant difference… although P vannemei is probably more resistant to low DO and therefore may cope with lower rates of aeration

Seed
Medium
Seed cost; survival rate; size at time of sale
Vietnam has suitable natural conditions for seed production. Seed costs should be comparable with, or less than, other countries in the region
South and Centre of Vietnam has more suitable climate and water quality for seed production
The breeding cycle has been closed for P vannemei, reducing dependence on wild stock and ultimately this should result in higher quality and lower cost of seed.

Land/water 
medium
Local tax; proximity to major urban centres; agricultural value; production intensity; growth rate
Possibly negative – Vietnam has relatively high land costs and significant land taxes; lower skills than some other countries (e.g. Thailand) usually correlated with lower intensity
Currently being researched
P. vannemei slightly less demanding in terms of water quality – possibly cheaper

Labour
low
Proximity to alternative employment in growing urban centres
Labour costs are low and comparable to other less developed countries in the region – although this advantage will diminish as Vietnams economy grows 
The more rural and isolated areas will have lower labour costs
No significant differences

Equipment/buildings etc
low
Scale of the sector; manufacturing capacity
Vietnam is industrialising and the scale of shrimp farming is significant. Equipment should therefore be relatively cheap
No significant variation
No significant difference

Chemicals and disease
Low/high
Disease incidence
No country in the region has a comprehensive and effective strategy to combat disease. If Vietnam develops one it will have significant comparative advantage.
Less developed regions have the opportunity to build better designed production systems with less opportunity for disease spread. 

Disease is likely to be more severe where stock are subjected to more extreme environmental conditions. These typically occur in the Northern provinces
No significant difference in disease resistance but better opportunity for disease free or disease resistant P vannemei seed

Marketing
variable
Cultural ties; distance; scale and concentration
Vietnam is well placed to serve regional and international markets. 
More developed regions have advantages in terms of scale and efficiency of marketing.
Markets for P monodon are slightly less buoyant than those for P vannemei. The USA is the main market for P vannemei and have a tendency to apply trade penalties

Table 2.  Factor affecting the value of the product

Value
Relative importance
Factors affecting value of product
Comparative advantage for Vietnam
Comparative advantage for regions of Vietnam
Differences for P monodon and vannemei

Size
high
Larger shrimp generally command higher market price 
The more tropical countries in Asia have an advantage
The more tropical (southern) regions of Vietnam have an advantage
P monodon has a growth rate advantage when producing a larger product, although selective breeding may change this.

Flesh quality
Medium
Firmness; whiteness
NR
NR
P vannemei has a less firm texture, and this is probably the reason for lower value

Yield
Medium

NR
NR
P vannemei has a slightly higher yield

Image/reputation
Medium
Name; appearance; tradition; source
Vietnam does not have a clear lead in terms of reputation – but this could be enhanced through promotional campaigns
More attractive regions and high quality seawater tend to be associated with better market image
Black Tiger shrimp has a better marketing image than white shrimp

Distance from market/processing
medium





Table 3: Comparison of P monodon and P vannemei

Characteristic
6 Attribute
Indicator
Penaues monodon
Penaeus vannamei

Hatchery
Source of broodstock

Wild and imported from SE countries
Imported from China, Hawai & the second generation broodstock from pond culture. However, exogenous!


Number of eggs produced per broodstock
(million eggs/broodstock)
0.25-0.8
1.68 


Survival rate to sale PL

20-30
50-60

Growout system Physical requirements
General sensitivity to rapid changes in physical conditions (temperature, salinity, turbidity, etc.)

more
less


Water quality 
DO (ppm)
5-7
>4



Secchi transp. (cm)
25-40
30-80



Temperature (oC)
28-30
20-30



pH 
7.2-8.8
7< pH < 9



Opt. Salinity (ppt)
18-20
10-25 (0.5-45): easier to culture in freshwater



Alkalinity (ppm)
80-160
100-250



water exchange

daily: 10% at the beginning to 80% or more later

Production parameters 
Growth
stock size (cm)
0.5-3
0.5-3



market size (pcs/kg)
50-70 and < 50
50-70



time taken (days)
110-120
80-95



< 20 g - size
1g/week
1-5g/week



> 20 g - size
rapid
slow


6.1 Survival rate 
Most likely
> 60%
> 70%


No. crops/year 

1-2
2


6.2 Seasonality
North - Northern Middle
Crop I: Mar/Apr-Jul
Crop I: Mar/Apr-Jul

Crop II: Oct-Dec



South - Southern Middle
Crop I&II: Jan-Aug
Crop I&II: Jan-Aug


stocking rate (pcs/m2)

10-30-50
50-100-400


Type of food 
Protein requirement
38-40%
20-35%


food conversion 
In intensive systems
1.6
1.2

Disease
Known diseases

WSSV, SEMBV;

Luminous Bacteria;

White faeces;

Yellow head (YHV).
WSSV,

YHV


Susceptibility to known diseases

Resistant to TSV and IHHNV; hard to select strain with high resistance to diseases 
Vulnerable to and carrier of TSV, WSSV, YHV, IHHNV and LOVV; 




Risk to new diseases (Taura Syndrome Virus-TSV; and Runt Deformity Syndrome -RDS )

Low 
High 

Production trends in Vietnam
Hatchery production (million PL/month)
Year 2002
   1,600
       90


Growout production (tones)
Year 2002
170,000
10,000



Year 2003
180,000
15,000



Year 2004
200,000
40,000



Year 2005
?
100,000 ?


Khanh Hoa province
Now
Van Ninh, Ninh Hoa, Nha Trang, Cam Ranh districts
Mainly in Van Ninh district

Price and market

(Khanh Hoa)
Farm gate price (VND)
normal range
80,000-90,000
70,000-80,000



seasonal range
90,000-100,000
80,000-90,000


Local market price (restaurants-VND)
normal range
120,000-170,000
100,000-150,000



seasonal range
180,000-200,000
160,000-180,000

Post harvest
Icing storage

Can make shrimp dark
Keep shrimp bright

Trading

USA market
not
prefered



Domestic market
emerging
emerging



Meat proportion
62%
66-68%

Comparative advantage
To USA/Japan markets compared with South American countries and other Asian countries (China, Taiwan, Indonesia, Thailand)

high
Low

Production cost:

- China US$2-2.4;

- Thailand US$ 3.2-3.4

- Vietnam US$ 3.5-4

Figs 19 & 20 – Proximity to local markets, and transport infrastructure
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Fig 21 – Population distribution
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� HACCP – Hazard Analysis Critical Control Point – a quality management protocol tailored to the particular product and process chain and now mandatory if product is to be exported to the US or to Members of the European Union 


� Figs 1, 2, 3 & 6 are taken from Poverty and Inequality in Vietnam: spatial patterns and geographic determinants – April 2004 - � HYPERLINK "http://www.ifpri.org/divs/mssd/dr/dr200312mapping.htm" �http://www.ifpri.org/divs/mssd/dr/dr200312mapping.htm�


� At a modest 100-200kg/cage per year this amounts to 100,000-200,000 tonnes/year – substantially more than official statistics


� High - >100,000 tonnes; medium 50 to 100,000tonnes; low <50,000 tonnes


� High - >100,000 tonnes; medium 50 to 100,000tonnes; low <50,000 tonnes
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