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ABSTRACT 

The new world trading order has introduced major liberalization initiatives for developing country fish 
producers. It has on the other hand raised non-tariff barriers, such as food safety standards. Non-tariff 
barriers will profoundly shape the sharing of benefits and costs of rising global fish trade. The potential 
impacts of these barriers on fish trade, production, and consumption, are studied by way of simulation 
analysis using the AsiaFish model, a multi-market equilibrium model of the major fish producers in Asia. 
Implications for welfare and appropriate policy responses are discussed.  
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INTRODUCTION 

Over 30 million people in Asia and over 34 million people worldwide earn their livelihood from fishing. 
Most (around 27 million) are in capture fisheries, the rest in fish farming (FAO, 2003). The small-scale 
sector, which accounts for the bulk of both fishers and fish farmers, are mostly poor, and highly 
vulnerable to environmental and economic shocks. Nevertheless, the fish sector as a whole has 
demonstrated tremendous dynamism in the past three decades. Nowhere is this more evident than in 
global trade: global exports of fish reached USD 56 billion dollars in 2001, 51 % of which was accounted 
for by developing countries. There is a growing optimism that, unlike in the past, global trade can now 
deliver benefits to the poor in fisheries and aquaculture.  
 
Trade grew very rapidly over the previous 15 years, with fish exports rising by over 20% per annum over 
the period 1986-2001 (FAO, 2004). This growth coincided with a worldwide reduction in tariffs, 
particularly in the wake of the WTO Agreements of 1994. Developed countries, which account for 82% 
of global imports, offer lucrative markets for developing country fish producers.  
 
However concerns have been raised about the raising of trade barriers in another form, namely those of 
product and safety standards. For fish, the Agreements on Technical Barriers to Trade (TBT), Sanitary 
and Phytosanitory Standards (SPS), and as well as the standards on Hazards and Critical Control Points 
(HACCP), are the main forms of nontariff barriers that threaten to restrict market access (Ahmed et. al., 
2002). These barriers are a serious threat facing Asian producers, which account for almost sixty percent 
of developing country exports.  
 
A recent study by Dey et. al. (2004a) provide some preliminary estimates of the compliance costs under 
these regulatory barriers, at the firm level. What is not clear though are the consequences of these 
compliance costs, at the industry and sector level. In this study we apply the quantitative tools and 
information recently made available on supply and demand for fish in nine major fish producing countries 
in Asia  to shed new light on the potential impacts of these regulatory barriers.  
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BASIC FRAMEWORK AND SIMULATION SCENARIO  

Standards compliance increases costs, and therefore decreases supply. Figure 1 captures the effects on a 
single export market. Assuming a world price fixed at Pw (the small economy assumption), an increase in 
cost shifts the export supply curve up and left, from S to S’. This causes a fall in exports from q to q’.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Supply and demand effects of a cost increase 

 
An equivalent way of looking at this is that the price received by the producer is lower, by the amount of 
the additional cost. In the above figure, a similar production response ensues if instead the world price 
falls from Pw to Pw’, as in Figure 2. That is the effective price (from the producer’s viewpoint) has 
decline after the cost increase. This is the basic set-up for the simulation analysis. A simple method of 
projecting these effects would be to use single-market analysis, using baseline information on prices and 
quantities, along with prior information on elasticities of demand and supply.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 2. Supply and demand effects of a decrease in world price 
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However this type of analysis is limited by the absence of intrasectoral and cross-price effects. The 
simulation analysis is conducted using the AsiaFish model, described by Dey et. al. (2004b). Baseline 
simulation is described in Dey et. al. (2004c).  
 
We examine the implications of a decline in the effective world price for exports, for production, 
consumption, and trade, for seven major fish exporting countries (Bangladesh, China, India, Malaysia, 
Philippines, Sri Lanka, and Vietnam.) To quantify the shock, we examine the cost estimates of HACCP 
implementation given given in Dey et. al. (2004a). Table 1 reproduces data from one of their tables. For 
processors, The cost increase, averaging at 32%, is far from trivial. In absolute terms the increase in cost 
is greater for smaller plants, which is expected given scale economies in processing.  
 

Table 1. Average processing cost/kg for sample enterprises in Asia, with and without HACCP 
compliance 

 
Plant capacity Without 

compliance 
(USD) 

With compliance 
(USD) 

 
Small (< 10 mt/day) 

 
Medium (10 – 15 mt/day) 

 
Large (> 15 mt/day) 

 
Average 

 
0.142 

 
0.095 

 
0.072 

 
0.093 

 
0.189 

 
0.131 

 
0.110 

 
0.123 

 
 
SOURCE: Dey et. al. (2004a).  
 
 
The effective price declines should however  be of lower orders of magnitude than the cost increases in 
Table 1, for two reasons: first, not all export markets will impose safety standards; second, compliance 
costs are mostly in terms of investment, with costs to be distributed over several periods. Cato and Santos 
(1998) showed that installing a HACCP-compliant fish plant in Bangladesh costs 9.4% of export revenue, 
with annual maintenance costs equivalent to 1.3% of export revenue. There are of course other costs, such 
as HACCP certification fees charged by either public or private service providers.  
 
On the balance, we opt for a conservative figure of 1% as the estimated decline in effective export price 
for all exported products. Results reported in the next section are stated in terms of average percentage 
deviation of a variable from the baseline simulation.  
 

RESULTS 

 
We first report simulation results for exports and imports (Table 2). As expected exports generally 
decline. Imports meanwhile generally expand, though only slightly (with the exception of a sharp drop in 
imports of Malaysia). Sri Lanka is a bit of a puzzle, given the positive response; however these are 
averages over all exported or imported items. The direction of change for the top fish export (in value 
terms) for each country is consistent with expectation (Table 3).  



IIFET 2004 Japan Proceedings 

 4

Table 2. Deviation from baseline, averaged over traded commodities, by country 

Country Export Import 

Bangladesh -6.1 0.0 

China -0.1 0.1 

India -0.1 0.1 

Malaysia -6.9 -6.0 

Philippines -0.6 0.2 

Sri Lanka 1.2 0.8 

Vietnam -0.4 0.0 

 
SOURCE: Authors’ calculations. 

 

Table 3. Deviation from baseline, major export products by country, in percent 

Country       Major export product Deviation 
Bangladesh  Shrimp -8.3 

China  Other capture fish -0.1 

India  Shrimp -0.1 

Malaysia  High value crustacean -11.1 

Philippines  Shrimp -0.7 

Sri Lanka  Cultured prawn -0.9 

Vietnam   Shrimp -2.6 

 
SOURCE: Authors’ calculations. 

 
 
Interestingly some responses seem to be large relative to the shock that was introduced. For example, 
Malaysia High value crustaceans, and Bangladesh Shrimp, exhibit remarkable sensitivity to the price 
shock. Note though that the deviation indicator may on occasion exaggerate the effects of a shock over 
time, as percentage differences are treated equally across periods. For example, a small absolute change 
when production is low may translate to a large percentage deviation for that period, which then lifts the 
multi-period average.  
 
Next we consider production and consumption. Table 4 shows that for most countries, the effect of on 
production is negligible. Where it is not negligible, the effect is negative, consistent with a priori 
expectation. Furthermore for most countries consumption rises slightly, which is the substitution effect – 
at the margin, producers switch from the relatively less profitable export market to the domestic market. 
Bangladesh and Malaysia however offer a couple of puzzles, in which consumption falls dramatically. It 
is not however uncommon for multi-market models to exhibit occasional departures from intuition, 
precisely due to market interactions.  
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Table 4. Deviation from baseline, total production and consumption by country, in percent 

 Total production Total consumption 

Bangladesh -17.7 -12.9 

China 0.0 0.0 

India 0.0 0.1 

Malaysia -5.2 -5.3 

Philippines 0.0 0.2 

Sri Lanka -0.3 0.3 

Vietnam 0.4 0.8 

  
SOURCE: Author’s calculations 

 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
To summarize, the effect of compliance costs on export trends could be dramatic. Effect on total 
production and consumption is less so. The potential consequences of non-tariff barriers warrant serious 
concern from exporters, consumers, and policymakers.  
 
In our analysis, essentially the global price is kept fixed. In fact though production costs can be passed 
onto consumers in the importing countries. Consumers may in fact be willing to pay for the added cost; 
evidence has been found for a price premium on food safety and safety information (Wessels and 
Anderson, 1995). That is, the market itself may be able to address some of the problems associated with 
food safety regulations.  
 
However to access these premia, exporters need up-front investment – which many traditional or small-
scale fishers and fish farmers in developing countries may be unable to afford. Clearly they face more 
daunting prospects in the new world trading order; it takes resources and time to shift from traditional 
processing to modern, hygienic techniques; long supply chains (owing to geographic dispersion) make 
food preservation and standards compliance costly; finally, as Table 1 suggests, scale economies in 
modern processing can act as an entry barrier.  
 
The solution lies not in doing away with food safety standards, but rather in overcoming these entry 
barriers and keeping the poor within the supply chain. This entails the reduction of inefficiencies in the 
distribution system; better infrastructure and market information can contribute greatly to linking rural-
based or coastal producers to foreign markets. Institutionally, the most immediate need is international aid 
and technical assistance, to assist poor producers and their governments to set up an operational system 
for quality control and assurance.  
 
In the long term though, what is required is a complete reorganization of the production system, in which 
the small-scale producers can enter collective arrangements and realize scale economies for global 
competitiveness. Governments, in partnership with nongovernment organizations, can act as catalysts in 
the process of institutional transformation for the poor.  
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