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Seafood trade has increased dramatically in recent years, exposing more 
seafood buyers as well as sellers to exchange rate risk. In this report we 
investigate the channels, through which exchange rate risk influences seafood 
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exchange rate movements seem to have a relatively moderate impact on 
seafood trade flows. Other factors, such as market access, aggregate demand 
and ability to supply seem more important. 
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EXECUTIVE SUMMARY 
 

Seafood is the world’s most traded food commodity, surpassing trade of well-known 
agricultural commodities like rice, wheat, coffee and sugar. The share of global seafood 
production, internationally traded, has been rapidly increasing during the last decades 
and reached 39 percent in 2010. The increased trade is a strong indication of the 
increasing opportunities in the seafood market. However, as more producers sell more 
of their production in international markets, and export-oriented aquaculture industries 
are growing, these industries are exposed to a new set of trade-related risks. As most 
trading partners use a different currency, exchange rate risk becomes a part of this 
picture together with market access, stock and production conditions in other countries, 
as well as macro-economic factors such as income and demand growth. 
 
There is a substantial literature investigating trade in seafood and causes for different 
trade patterns. This literature indicates that the market is global for most species, but 
segmented by species group, although this is a distinction that has become less 
important in recent years as markets continue to integrate. Relatively few studies have 
investigated the impact of exchange rates. These studies indicate a high degree of 
exchange rate pass-through, as one would expect in a competitive industry with limited 
differentiations. 
 
It is well known that most exchange rates are highly volatile, leading to a substantial 
risk exposure for anyone engaged in international trade, particularly in the short term. 
This risk can be mitigated for a cost using future contracts in the short run, typically up 
to a year. In the long run, structuring revenue and costs to reduce exchange rate impacts 
is the most viable approach, also for seafood, as long as seafood trade is so important for 
a country that it will influence exchange rate and macro-economic policy. 
 
Given that there is a global market for many species; one would expect exchange rate 
developments to be important in influencing trade-flows. However, the aggregate data 
on seafood trade-flows indicate that this is true only to a very limited extent, and that 
other factors are more important. Among these, limited flexibility due to e.g. 
transportation costs in many supply chains, the degree of openness and the ability to pay 
in specific markets, seem to be the most essential. Consequently, the financial crise of 
2008 for instance, had much stronger price and income effects than quantity effects, and 
accordingly, the traded quantities were surprisingly stable. 
 
The most dramatic changes in trade patterns, that we are aware of, are due to changes in 
market access and to specific producers not being able to supply markets they have 
traditionally been serving, following stock collapses or disease problems. Hence, while 
exchange rates are volatile, there seem to be other factors that are more important for 
risk exposure when it comes to seafood trade. On the production side, sound fisheries 
management and good aquaculture practices will reduce the risk of stock collapse or 
disease problems. On the market side, independently of whether one is a buyer or seller, 
source diversification seems to be the best strategy to limit the effect of market shocks 
in any specific market. However, there will then also be a trade-off, as this can 
potentially reduce scale economies and competitiveness in any specific supply chain. 
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1.  INTRODUCTION 
 
Seafood is the world’s most traded food commodity (Anderson, 2003; Smith et al., 
2010) surpassing trade of well-known agricultural commodities like rice, wheat, coffee 
and sugar. The share of global seafood production that is internationally traded has been 
rapidly increasing during the last decades, reaching 39 percent in 2010 (FAO, 2012). 
Moreover, as seafood produced domestically competes with imported seafood for 
consumption and the fact that domestic consumers have to compete with export markets 
for the purchase of seafood, a much larger share is exposed to trade competition. 
Tveteras et al. (2012) estimate that the share of seafood production exposed to trade 
competition is 77.7 percent.  
 
Consumers normally make purchases using their domestic currency. Similarly, 
producers use their domestic currency for purchasing the input factors. When a product 
is traded internationally, it implies that somewhere in the supply chain, the value must 
be converted from the exporter’s to the importer’s currency. Hence, any exchange rate 
changes will affect the relative value of the product between the two countries, i.e., the 
earnings for the exporters and the expenditure for the importers. Moreover, if there is 
more than one exporter country of a given product, exchange rate changes will influence 
the relative competitiveness of the exporters and thereby influence trade patterns in any 
import market. Similarly, if there is more than one import market, exchange rate 
changes between the importers can make the market more or less attractive for any 
exporter, and again, influence trade patterns. Accordingly, for seafood products that are 
highly traded, exchange rates changes can substantially impact earnings and 
expenditures, as well as trade and consumption patterns.  
 
Exchange rates between different currencies tend to change rapidly, and they are more 
volatile than the domestic prices for most products (Golberg and Knetter, 1997). This 
increases the likelihood that exchange rate changes will have substantial impact on the 
trade-flows for seafood. Indeed, Kinnucan and Myrland (2002), show in an equilibrium 
displacement model that exchange rates are the most important single variable in 
determining trade flows for salmon. Still, while there certainly are some exceptions, 
little focus has been given in the academic literature to how exchange rates actually 
influence seafood trade flows, and the exceptions tend to have a relatively narrow scope 
in focusing on one or a few species in one or a few markets (Kinnucan and Myrland, 
2000; 2002; Asche, Menezes and Dias, 2007; Tveteras and Asche, 2008; Xie, Kinnucan 
and Myrland, 2008; Larsen and Kinnucan, 2009).  
 
The lack of attention to exchange rates is somewhat surprising given the relatively large 
literature on seafood trade, import, demand, and market integration analyzing trade level 
data. Anderson and Fong (1997), Anderson (2003), and Anderson, Asche and Tveteras 
(2010), provide general overviews of the seafood trade. Kinnucan and Wessells (1997), 
Asche and Bjørndal (1999), Kinnucan et al. (2003) and Asche, Bjørndal and Gordon 
(2005), provide reviews of demand and market integration studies, and most later 
studies follow in the pattern described there. The market integration studies find that for 
similar species, there is a single market, although with price premiums for more 
attractive species and origins (Bose and McIlgrom, 1996; Gordon and Hannesson, 1996; 
Asche and Sebulonsen, 1998; Asche, Bremnes and Wessells, 1999; Jaffry et al, 2000; 
Asche and Guttormsen, 2001; Asche, Gordon and Hannesson, 2002; Nielsen, 2005; 
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Nielsen et al., 2007; Vinuya, 2007; Nielsen, Smit and Guillen, 2009; Norman-López, 
2009; Asche et al., 2012)1. Relationships between prices of species from different 
origins are in general also confirmed in demand studies, although these studies allow for 
some segmentation (Xie, Kinnucan and Myrland, 2009; Muhammad and Jones, 2010; 
Dey, Alam and Paraguas, 2011; Xie and Myrland, 2011; Tveteras et al., 2011; Singh, 
Dey and Surathkal, 2012). Allocation of exports between markets using supply 
equations has received less attention, but Asche and Hannesson (2002) show that there 
is substantial substitution between product forms. When investigated, valuation studies 
(Johnston et al., 2001) and hedonic analysis (Asche and Guillen, 2012; Sogn-Gruntvåg 
et al., 2012), indicate that origin matters for the pricing2. Hence, the literature still 
largely confirms that observation of Asche, Bjørndal and Young (2001), that the seafood 
market is highly integrated for similar species, but segmented between species. Among 
the very few markets where the evidence is somewhat different is the tilapia market, 
which seems segmented by both product form and origin (Norman-López and Asche, 
2008; Norman-López and Bjørndal, 2009)3. While it may be that the market for tilapia is 
different, it can also be that the choices of species being studied is somewhat biased. It 
is clear that salmon, whitefish, shrimp and tuna are the main species in the published 
studies. They also happen to be among the most traded species and consequently not 
necessarily representative of other species.  
 
There are a number of other reasons why trade has received much attention, while little 
attention has been provided to exchange rates. One reason is that the specific hypothesis 
addressed, is often related to the demand faced by a specific exporting country or the 
sourcing and the competition for a specific import country, with limited focus on the 
supply chain. Another is that other factors have been regarded as more important for the 
variation in trade flows. This can be quota variation for wild species, such as the shift in 
the sourcing of Portuguese cod imports as discussed in Asche, Menezes and Dias 
(2007), or regulatory system in Homans and Wilen (2005). In aquaculture, production 
changes substantially due to productivity growth and diseases (Asche, 1997; Anderson, 
2003; Hansen and Onazaka, 2011; Torrissen et al., 2013). Trade is also directly affected 
by trade measures and tariff changes (Asche, 2001; Virtanen et al., 2005; Keithly and 
Poudel, 2008). 
 
In this report, I will investigate the potential and actual impact of exchange rate 
movement on seafood markets. This will be done by looking at exchange rate movement 
in the main seafood markets, by providing a review of the relevant theory, and by 
providing a few specific examples. The examples will primarily be illustrations of the 
potential impact of exchange rates, as a more thorough econometric investigation is 
necessary if also other factors are to be accounted for. I will not say much about how 
exchange rate markets works, as these are generally found to be among the most 
                                                           
1 Also other product attributes can influence the relative price between different species and 
origins, including the production mode (Roheim, Sudhakaran and Durham, 2012). 
2 That the hedonic analysis provides evidence that origin matters is not surprising, as several 
studies have shown that price varies by attributes such as size, quality, branding, labeling etc. 
(McConnel and Strand, 2000; Carroll, Anderson and Guirimaldi, 2001; Kristofersson and 
Rickertsen, 2004, Roheim, Asche and Gardiner, 2007; Roheim, Asche and Insignaris, 2011). 
3 Increasingly there is also evidence that there is a willingness to pay for labeling schemes such as 
ecolabels, which can contribute to market segmentation (Wessells et al., 1999; Roheim, 2003: 
2009). 
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efficient markets in the more general economics literature. That is important, as it means 
that at any point in time, it does not matter for the value of a product which price is 
denoted in. However, as exchange rates are highly volatile, they contribute substantially 
to the risk faced by seafood exporters or importers. I will discuss this issue, with 
emphasis on the difference between the short run, where there exist market instruments 
such as futures contract to mitigate the risk, and the long run where balancing of trade 
flows is the only reliable risk measure. In general, the exchange rates will not depend on 
the seafood trade, as seafood trade is a relatively small part of most countries’ total 
trade. However, for some smaller coastal and island nations the seafood trade represents 
such a large share of the total exports that the country’s currency is influenced by the 
value of the country’s seafood exports.  

 
2.  SEAFOOD TRADE4 
 

Seafood has been a traded commodity for thousands of years. From early on, the 
quantity traded was limited. A main reason for this was the perishability of seafood, and 
conserving fish (e.g., by producing dried fish) was time-consuming, costly, and often 
inefficient. However, improved storage and preservation technologies together with 
cheaper transportation costs have dramatically increased fish trade over the last 
30 years. After adjustment for inflation, from 1976 to 2009, world seafood trade value 
as measured by imports increased threefold, from USD 32.4 billion to 
USD 100.1 billion. During the same period, trade volume increased from 8.0 million 
tonnes to 33.2 million tonnes, or fourfold. Hence, the unit value of seafood has 
decreased, increasing seafood’s competitiveness as a food source. 
 
A number of factors have caused the increased trade in seafood. Transportation and 
logistics have improved significantly. Substantial reductions in transportation costs by 
surface and air have promoted international trade of new product forms, such as fresh 
seafood. Lower transportation costs have also given new producers access to the global 
market. Improved logistics have allowed economies of scale and scope on all levels of 
the supply chain, and particularly in the retail sector where supermarkets have replaced 
fishmongers and markets in a number of places. Progress in storage and preservation has 
continued, allowing a wider range of seafood products to be traded. Freezing technology 
during recent years has improved to such an extent that many product forms can be 
frozen twice. Products can be processed in locations with competitive advantages in 
processing fish, rather than in locations close to where the fish is caught. Aquaculture 
production has increased significantly and now comprises over 40 percent of total 
production. Improved control in the harvesting process has enabled producers to better 
target the needs of the modern consumer, and to further innovate in the supply chains. 
Total seafood production has continued to increase, thereby increasing the available 
supply of seafood globally. The imposition of 200-mile exclusive economic zones 
(EEZs) by coastal nations, also gave strong incentives to increase trade5. Countries with 

                                                           
4 This section is largely based on Anderson, Asche and Tveterås (2010), and Asche and Smith 
(2010). 
5 Peru, Ecuador, and Chile implemented EEZs as early as 1952. By the time the US declared its 
200-mile EEZ in 1976, 37 nations had already extended their jurisdiction, and by the mid-1980s, 
most coastal nations had imposed EEZs. Also for aquaculture, regulations matter substantially for 
production development (Chu et al., 2010). 
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considerable distant-water fishing fleets, such as Spain and Japan, have been negatively 
affected, as coastal nations expanded their domestic fleets to exploit the fisheries within 
their 200-mile EEZ. As a result, countries that relied on harvesting within the area, that 
is not the 200-mile EEZ of foreign nations, had to increase their imports to meet 
domestic demand. 
 
The different factors tend to reinforce each other even though the strength of each 
differs by market and species. Increased seafood production in itself gives incentives to 
increase trade accordingly. However, it is primarily improved transportation and 
logistics, better storage and preservation, together with competitive prices that enabled 
expansion of trade. The increased trade has had a profound effect on seafood markets, as 
an increasing number of markets have gone from regional to global and as more species 
from widely different places have become substitutes. Moreover, a growing share of 
producers have access to the global market as global transportation systems improve, 
and can therefore take advantage of new market opportunities and increase trade 
competition in both export and import markets. For those markets that have the ability 
to pay, these trends increase the available supply of seafood in the short run. Hence, the 
share of imports into the EU, Japan, and the USA remains high. In the long run, it 
remains to be seen whether this market access will lead to sustained production of 
seafood. It could potentially lead to further degradation of fish stocks and the 
environment in regions with poor management institutions.  
 
As trade flows have increased, the organization of the supply chain has changed in a 
number of places. The growth of large supermarket chains exemplifies this 
transformation. These chains emphasize efficient logistics and distribution and have, in 
many cases, removed some intermediaries associated with traditional supply chains. 
Moreover, improved freezing technology has enabled processing to be set up in places 
far removed from where the fish is caught, such as China, Poland and Thailand. Air 
freight of fresh fish has opened up competition from producers located thousands of 
miles away from the high-end fresh markets that traditionally were served only by local 
fishermen.  

 
2.1.  SEAFOOD PRODUCTION AND TRADE PATTERNS 

 
The total supply of seafood increased from 65.3 million tonnes in 1970 to 148.9 million 
tonnes in 2011 (FAO, 2012). Hence, the availability of seafood has more than doubled. 
Seafood appears from two main modes of production – harvest and aquaculture. Until 
the 1970s, aquaculture was not very important. Since then, a virtual revolution has taken 
place. Figure 2.1 shows the change in production from wild fisheries to aquaculture. In 
1970 aquaculture production was still miniscule with a produced quantity of about 
3.5 million tonnes, representing 5.1 percent of total seafood supply. In 2006, 
aquaculture made up 41.8 percent of total seafood supply with a production of 
66.7 million tonnes. Capture fisheries production, on the other hand, has fluctuated 
between 90 and 100 million tonnes in terms of annual landings since the late 80’s with 
no particular trend. The increased production in aquaculture is accordingly the sole 
reason as to why global seafood supply has continued to increase since 1990. The 
increased production has been sufficient to not only maintain, but also to slightly 
increase global per capita consumption of seafood.  
 



6 
 

Aquaculture is a production technology with its origins in Egypt and China thousands of 
years ago. Beginning in the 1970s, a significant change took place as enhanced control 
over the production process enabled a number of new technologies and production 
practices to develop. These changes dramatically improved the competitiveness of 
aquaculture products; both as sources of basic food, and as cash crops. The 
competitiveness of aquaculture has further increased due to product development and 
marketing, allowing a more predictable supply. The combined effect, of productivity 
and market growth, has made aquaculture the world’s fastest growing animal-based 
food sector of the last decades (FAO, 2006). Fisheries supply is, on the other hand, not 
expected to increase very much, as FAO (2012) defines a majority of fish stocks as 
being either fully exploited or over-exploited. We may be fairly close to extracting as 
much seafood as possible from the oceans assuming we do not change the composition 
of the species in the oceans significantly. 
 
Figure 2.1 Global production of seafood by production technology 

 
Source: FAO. 
 
International trade has grown more rapidly than total seafood production6. From 1976 to 
2009, the import volume of seafood increased from 8.0 million tonnes to 33.2 million 
tonnes, or fourfold. Adjusted for inflation, the import value during this period increased 
threefold from USD 32.5 billion to USD 100.1 billion. One should note that import 
quantities are not directly comparable to production quantities, as exports are measured 
in product weight, which can lead to dramatic differences. The fillet weight of tilapia, 
for instance, is only between 30 and 40 percent of its harvest weight. As such, when the 
traded quantity is about 30 million tonnes product weight and the total production 
quantity is about 150 million tonnes live weight, one can conclude that the traded 
quantity is at least 25 percent. Traded quantity is most likely higher because a 
significant share of the trade is in processed products. The actual figure is estimated at 

                                                           
6 Anderson (2003) provides a thorough review of international seafood trade, and also discusses 
trade of the most important species. 
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39 percent (FAO, 2012). In addition, seafood trade also significantly influences many 
domestic markets, as local fishermen and fish farmers are exposed to competition from 
imports. Tveteras et al. (2012) estimate that 77.7 percent of the seafood consumed is 
exposed to trade competition. 
 
When export quantity increases fourfold and export value only threefold, the unit value 
of the seafood decreases. This has augmented seafood’s competitiveness as a food 
source, and is an important factor explaining increased trade. Successful aquaculture 
species, such as salmon and shrimp, demonstrate this phenomenon where real prices 
now are less than one-third compared to 25 years ago. The profitable expansion of the 
production of these species, despite falling prices, is partly due to lower production 
costs, improved production technologies, and reduced distribution and logistics costs 
(Asche, 2008).  
 
The trade patterns are widely different between exports and imports. The export sources 
were split almost equally between developing and developed countries in 2009, as 
shown in Figure 2.2. The share for developing countries has increased from 37 percent 
in 1976, to 50 percent in 2009. For imports, the picture looks very different. Imports 
into developed countries comprised 79 percent of all imports in 2009. Even though the 
share declined from 86 percent in 1976, the increased trade in seafood is mainly due to 
developed countries, and a considerable share is exported from developing countries. 
Japan and the USA are the two major importing countries. However, if the EU countries 
are aggregated, the EU is clearly the largest market.  
 
Figure 2.2 Real global seafood export value by source (2009=1) 

 
Source: FAO. 
 
It is certainly not arbitrary that developed countries take most of the imports and that the 
EU, Japan, and the USA are the largest seafood importers. These are the wealthiest 
regions in the world, with the best ability to pay. In a similar manner, economic growth 
has led to an impressive increase in seafood demand and also imports in growing 
economies like China and Southeast Asia (Delgado et al., 2003). Improved (and 
cheaper) transportation and infrastructure allow producers in developing countries 
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access to these markets, and consequently increase seafood exports. Improved 
transportation has further catalyzed the development of industrialized aquaculture, and, 
as such, is the main reason why a growing number of new species are available at 
supermarkets’ fish counters and restaurants worldwide. 
 

2.2.  FROM REGIONAL TO GLOBAL MARKETS 
 
As noted above, the geographical extent of fish markets was traditionally limited by the 
perishability of the product. Until one hundred years ago, dried, dried salted, and 
heavily salted fish, were the main product forms that were shipped long distances. For 
other product forms, the market was at best regional, butoften only very local.7  
 
From about the turn of the 20th century, the seafood trade has increased steadily due to 
improved storage and preservation and cheaper transportation. For instance, railways 
allowed larger, but still limited, quantities of high-end products such as oysters and 
lobster, to be shipped by rail. In addition, canning provided preservation that allowed 
seafood to be stored for a long time. However, a canned product is very different from a 
fresh product, and storage and preservation technology led to market segmentation. For 
canned products, the geographical extent of the market was vastly expanded, and for 
some species the market became global, e.g. tuna and salmon.  
 
While fish was caught throughout the world in the first half of the 20th century, most of 
what was traded was consumed in the EU, Japan and the USA.8 When freezing 
technology became popular in the 1950s, it largely replaced canning (and drying and 
salting) as the main storage and preservation method for a number of species and 
markets. Freezing is now the preferred storage and preservation method for most high 
value species. Since freezing requires capital equipment, both during the freezing 
process and in storage throughout the value chain, it is still most prevalent in wealthier 
countries, but is steadily expanding. The concentration of freezing in wealthy countries 
also made most markets appear regional. For instance, the whitefish market was a North 
Atlantic market involving countries in Western Europe, Canada, and the USA; Pacific 
halibut was a Pacific Northwest market. However, as transportation and logistics 
continued to improve, freezing technology spread to other regions, and demand for fish 
could not be met by regional fisheries due to overfishing, the sources for fish became 
increasingly global. The whitefish market is a good example. In 1980 it included 
primarily North Atlantic species like cod, saithe, and haddock. By 1990, Alaska pollock 
and Pacific cod were established as major parts of the market, linking the North Atlantic 
and North Pacific fisheries. During the 1990s, species such as Nile perch, Argentinean 
and Namibian hake, hoki from New Zealand, as well as farmed species like pangasius 
and tilapia, made the market truly global. 
 
For most preserved products, transportation costs are not a big issue because they make 
up only a small percentage of the final price. For instance, the current cost of 
transporting frozen salmon from Alaska or Chile to virtually any market in the world is 

                                                           
7 It is interesting to note that an important reason for the longstanding, long-distance fish trade in 
Europe was that Catholics generally did not eat meat on Fridays and during Lent. 
8 We use the term EU to describe the countries of Western Europe even before the formation of 
the European Community and the European Union (EU). 
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about US 50 cents per kilo. Hence, for producers with access to the international trade 
routes, distance is generally no longer a significant barrier. For producers in many 
developing countries, the main challenge in this respect is processing and infrastructure.  
 
Until the late 1980s, most seafood trade was in preserved products, although limited 
quantities of some high-end products were also shipped fresh on ice or live. Fresh 
seafood was primarily supplied by fishermen within the same region, even though 
improved infrastructure had expanded the market so that it could be accessed by 
virtually any producer. Salmon aquaculture then changed this picture dramatically. 
Initially, salmon farmers in Norway and the UK sold their fish to the same markets that 
consumed wild salmon, that is, domestic high end restaurants and gourmet shops. As 
these markets were saturated and pressure on prices commenced, new markets were 
sought. Because of substantial economies of scale in transport and logistics, producers 
tended to target one geographic market at a time. The first target was France, the largest 
seafood importer in Europe, with one of the largest high-end markets. It takes 
approximately 24 hours to transport salmon from Scotland or western Norway to Paris 
by truck, so it became possible to guarantee delivery of fresh fish that would reach the 
market less than three days after it was caught.  
 
With the geographic expansion of the market, a number of innovations were made with 
respect to logistics, preservation, and packaging. The development of leak-proof 
styrofoam packaging helped make airfreight feasible. In the mid-1980s, the trade flow 
from Norway took a surprising turn as the USA became the largest export market after 
France. The use of air freight was important, as it largely removed the barrier that 
distance previously presented to the global market for fresh salmon. In 2006, Norway 
and Chile exported fresh salmon to more than 150 countries. Air freight also allowed 
producers in any location to access the market, and this can be seen as the main factor 
behind the success of Chile, now the second largest salmon producer. The same pattern 
can also be found for a number of other species. For instance, virtually all fresh tilapia 
consumed in the USA is flown in from Central and South America. Where the 
regulatory system allows a sufficient degree of control in the harvesting operation, 
similar systems have also been created for wild fish, with air freight of cod from Iceland 
being the most prominent example. Therefore, during the last two decades, a global 
market has been formed for fresh seafood. However, as air-freight is significantly more 
expensive than other modes of transportation, this is still a high-end market. 
 

2.3.  SPECIES AND PRODUCT FORMS 
 

Despite the fact that the seafood market has largely become global, it is highly 
segmented. Segmentation occurs as a result of the fact that most species’ prices are 
determined independently of each other, which is also the case for many product forms9. 
However, markets for different product forms using the same species as raw material 

                                                           
9 This argument indicates that there is a limited degree of substitution between different types of 
protein. The empirical literature generally supports this view; there seems to be no or very little 
substitution between seafood and other types of meat in Europe and North America, though there 
is some evidence of such substitution in Japan (Asche and Bjørndal, 1999). However, it should 
also be noted that this evidence is from developed countries, and circumstances could well be 
different in developing countries. 
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tend to be more integrated than markets for different species. For example, markets for 
cod used for dried salted, frozen fillets or whole fresh will tend to be more integrated 
than the markets for salmon and cod frozen fillets. Fishers and fish farmers wish to 
obtain the highest price for their fish rather than being concerned for what product it is 
being used as a raw material. Thus, if two processors both want fish from the same 
fishery, they will have to pay similar prices. As such, the globalization of the fish 
market can be seen as a process through which a barrier to trade, namely transportation 
costs, has been reduced and the market has become more integrated as producers from 
more places ship their seafood to the highest-paying market.  
 
That the markets for different species are segmented, or not integrated, can be 
interpreted as evidence that consumers’ preferences over seafood differ. The 
characteristics of species are not the same, and no chef would consider using the same 
recipe for cod as for herring or squid. However, globalization also makes new species 
compete with each other. This change is most apparent in the whitefish market. Thirty 
years ago, cod was the preferred species in this market. However, there also were 
several cheaper alternatives such as saithe and redfish. The price movements of these 
species were influenced by cod; few consumers would buy saithe or redfish if their 
prices become too close to the price of cod, while demand for the alternative species 
increased when their prices decreased relative to cod. 
 
In the 1980s, Alaska pollock and Pacific cod entered the whitefish market, making the 
price of Alaska pollock related to the price of other types of whitefish. A number of 
other new species entered this market during the 1990s and later. These include farmed 
catfish, hoki, farmed pangasius, Nile perch, and farmed tilapia. Hence, the whitefish 
market not only became global during the last decades, but it grew as new species 
entered and influenced the price determination process. The market also has more 
interconnections, since many species have alternative markets, including markets where 
they were traditionally sold. For instance, surimi has been one of the most important 
product forms for Alaska. When processors choose whether to produce a frozen fillet or 
surimi10, they make decisions based on the prices in these markets, linking the whitefish 
and surimi markets. The whitefish market has changed, and there are now indications 
that cod, which used to be the leading species in this market segment, is no longer a 
competitor but forms a separate market segment. 
 
One reason that species with attributes that appear quite different from the traditional 
whitefish species can enter the market is the introduction of new product forms. In 
particular, with breaded and battered products, as well as ready-made meals, it is often 
very hard to distinguish between different species. Decreasing landings of cod and other 
traditional white fish species have caused prices to rise, making cheaper substitutes 
more attractive. As a result, cod is no longer used in low-valued product forms like fish 
fingers. It is also noteworthy that the aquaculture industry has started to target new 
market segments, and increasingly high volume rather than high price segments. 
Further, several firms are experimenting with frozen tilapia blocks, targeting the lower-
priced end of the whitefish market.  
 

                                                           
10 Surimi is a processed fish paste that is a common ingredient in Japanese and other East Asian 
foods. 
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While the seafood market is still diverse, it is worthwhile to note that a significant part 
of product development makes it less diverse. For instance, as more species become 
“whitefish” and lose their separate identity, the seafood market becomes less segmented, 
as these species face a similar price determination processes. This development is likely 
to continue in order to meet the requirements of the largest outlets for seafood in many 
parts of the world, the retail chains.  
 

3.  THEORY 
 

There are two main approaches to investigate market interaction including the impact of 
exchange rate changes; 1) demand and supply analysis; and 2) market integration. I will 
here provide a discussion of both approaches with a focus on the effect of exchange rate 
changes. There are a number of good general texts on these issues, such as Krugman 
and Obstfeldt (1994) for international trade, Froot and Rogoff (1993) with respect to 
import demand and Richardson (1978), and Goldberg and Knetter (1997) for market 
integration. 
 
While the main focus will be on the two topics of demand and supply analysis and 
market integration, there are also a number of other economic factors that can influence 
trade and that will be discussed briefly. These include the exercise of market power, 
price transmission through supply chains, trade barriers in the form of transportation 
costs, logistics and other constraints, fish stocks and seafood-dependent countries and 
exchange rates. 

 
3.1.  DEMAND AND SUPPLY 
 

Compared to the standard market equilibrium, the exchange rate provides a wedge 
between buyers and sellers as it is a factor that influences the perceived price without 
being a direct feature of the specific market. Theoretically, this is well understood and 
there is a large literature on international economics where the impact of exchange rate 
changes in trade is discussed. This discussion will largely be based on that literature. A 
good reference if one is interested in further discussion is Krugman and Obstfeldt 
(1994). I will constrain the discussion to competitive markets, as this is clearly most 
relevant for seafood. Golberg and Knetter (1999) provide a good discussion in relation 
to the exploitation of market power and so-called Pricing-To-Market. 
 
3.1.1.  Demand and supply without accounting for competing goods 
 
When discussing the impact of exchange rate changes, one can chose one of two starting 
points, the perspective of the importer (buyer) or perspective of the exporter (seller). 
Both parties will look at the world from their domestic perspective, i.e., measured in 
their own currency. 
 
Assume that an exporter’s supply schedule is given as: 
 
 Q=a+bP       (1) 
 
where Q is quantity supplied as a function of the price P when denoted in the exporter’s 
currency. For simplicity, we assume that the production cost is constant and can be 
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represented as a part of the constant term a. However, letting e be the exchange rate 
(units of the exporter’s currency that it takes to buy a unit of the importer’s currency) 
and P* the price in the importer’s currency, this can also be written as: 
 
 Q=a+beP*      (2) 
 
Hence, for the exporter, changes in the importer’s price will be indistinguishable from 
the changes in the exchange rate, as the price in the exporter’s currency will be the 
product of the two. This implies that an exchange rate change can alter the price 
received by the exporter, even if there is no change in the import price. This is our first 
key insight. Exchange rate changes work just like price changes, and with an upward 
sloping supply schedule; if the exporter’s currency strengthens or appreciates (it takes 
fewer units of the exporter’s currency to buy a unit of the importer’s currency), for the 
exporter it will appear as a price reduction and the quantity supplied will be reduced. 
How much, will be determined by the slope of the supply schedule or the supply 
elasticity. The story is completely parallel when regarded from the importer’s 
perspective. The import demand schedule can be characterized as: 
 
 Q=+P      (3) 
 
where Q is quantity demanded as a function of the price P when denoted in the 
importer’s currency. However, letting e be the exchange rate (units of the importer’s 
currency that it takes to buy a unit of the exporter’s currency) and P* the price in the 
exporter’s currency, this can also be written as: 
 
 Q=+eP*      (4) 
 
Hence, for the importer, changes in the exporter’s price will be indistinguishable from 
the changes in the exchange rate, as the price in the importer’s currency will be the 
product of the two. This implies that an exchange rate change can cause the price faced 
by the importer to shift, even if the exporter does not change the price at all. 
Consequently, if the importer’s currency strengthens or appreciates (it takes fewer units 
of the importer’s currency to buy a unit of the exporter’s currency, i.e., the value of the 
parameter e in equation 4 falls), for the importer it will appear as a price reduction, and 
the quantity purchased will be increased. How much, will be determined by the slope of 
the demand schedule or the demand elasticity. 
 
3.1.2.  Supply to several importers 
 
The basic demand and supply schedules above show how exchange rate movements 
directly provide a wedge between the price the exporter receives and the importer pays. 
They also show that the price for one of the parties can vary, even without any changes 
for the other party, due to exchange rate movements. In addition to this direct effect, in 
most cases any exporter can ship to several potential importing countries. Exchange rate 
movements will then determine which markets are most attractive.  
 
Assume for simplicity that the exporter can ship the same seafood product to two 
importing countries, market 1 and 2. Let the exchange rate e1 denote how many units of 
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the exporter’s currency that is necessary to pay for one unit of importer 1’s currency, 
and similarly for e2 with respect to the second market, let Pi be the price in market i in 
the exporter’s currency, Qi the quantity shipped to market i, and Pi* the price in market i 
in the importer’s currency. With the prices denoted in the importer’s currency, the 
supply equation to market 1 can then be expressed as: 
 

Q1=a1+b11P1+b12P2     (5) 
 
As one can see, both prices will influence the quantity supplied to market 1, and the 
relationship will be similar for market 2. Normally the two b parameters will have 
opposite signs. The parameter b11 is positive so that an increase of the price in market 1 
will increase the supply to that market, as the higher price makes this market more 
attractive. The parameter b12 is negative so that an increase of the price in the other 
market will lead to a reduction in the quantity supplied to market 1. This is because a 
price increase for P2 makes market 2 relatively more attractive, diverting exports from 
import market 1 to market 2. This is natural, as any exporter will try to obtain the best 
price for their product.  
 
This implies that in a fully competitive market with identical transaction costs, only one 
market will be served if the prices received by the exporter are not equal. While 
distortions like adjustment time and investments in market-specific logistics can modify 
this relationship somewhat in the short run, this observation still tends to hold for 
exports of similar products. Prices for similar products are accordingly likely to be 
similar and move together in a synchronized manner over time. The mechanism that 
ensures this pattern is that exporters shift quantities between markets to equalize prices.  
 
Hence, when there is upward pressure on the price in one market because of increased 
demand (including exchange rate changes), this is alleviated by an increased quantity 
supplied to this market and a reduction in the quantity exported to other markets. 
Increased demand in one market therefore leads to higher prices in all markets, and a 
reallocation of export quantities. If there are differences in transaction costs, these have 
to be accounted for. However, the exporter will only serve both markets if they are 
equally attractive pricewise.The differences in transaction cost will then show up as the 
price of the product being higher in the market with the higher transaction cost. 
 
As in the single good supply equation, exchange rates will provide a wedge between the 
price received by the exporter and the prices paid by the importers. This can be written 
as: 
 

Q1= a1+b11e1P1*+b12e2P2*     (6) 
 
For the exporter, price changes in an import market are the result of changed demand 
conditions, and are indistinguishable from exchange rate changes. Exchange rate 
changes will then influence the export mix, as a currency that appreciates against the 
exporter’s currency is perceived as stronger demand by the exporter, while a 
depreciation is perceived as weaker demand. 
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3.1.3. Demand from several exporters 
 
The story is very similar when one looks at the import demand in a single country from 
several exporters or sources. When an importer can buy from several potential 
exporters, the relative prices in the importer’s currency will determine the import mix or 
how much is being imported from different sources. Exchange rate movements will then 
partly determine which sources are most attractive.  
 
Assume for simplicity that the exporter can import the same seafood product from two 
exporters, source 1 and 2. Let the exchange rate e1 denote the amount of units of the 
importer’s currency that is necessary to pay for one unit of exporter 1’s currency, and 
similarly for e2, let Pi be the price from source i in the importer’s currency, Qi the 
quantity supplied from source i, and Pi* the price from source i in the exporter’s 
currency. With the prices denoted in the exporter’s currency, the demand equation from 
source 1 can then be expressed as: 
 

Q1=a1+b11P1+b12P2     (7) 
 
As one can see, both prices will influence the quantity imported from source 1, and a 
corresponding equation will exist for demand from exporter 2. Also here the two b 
parameters will normally have opposite signs. The parameter b11 is negative so that an 
increase of the price from source 1 will reduce demand from that source, and the 
parameter b12 is positive so that an increase of the price from source 2 will lead to an 
increase in the quantity supplied by source 1. This is natural, as any importer will try to 
obtain the product for the best price.  
 
Again, this implies that in a fully competitive market, there will be only one source if 
the prices offered by the exporters are not equal. While distortions, like adjustment time 
and investments in market-specific logistics, can modify transaction costs, there is a 
clear tendency that this holds. This implies that prices for similar products tend to be 
similar and go up and down together over time. The mechanism that ensures this 
pattern, is that importers shift quantities between sources to equalize prices. Hence, 
when there is upward pressure on the price from one source because of lower supply 
(including exchange rate changes), this is alleviated by a reduced quantity supplied by 
this source and an increase in the quantity imported from other sources.  
 
As in the single good demand equation, exchange rates will provide a wedge between 
the prices paid by the importers, and the prices received by the exporters. This can be 
written as: 
 

Q1= a1+b11e1P1*+b12e2P2*     (8) 
 

For the importer, price changes from an exporter due to changed supply conditions (e.g. 
production costs) are then indistinguishable from exchange rate changes. Exchange rate 
changes will then influence the import mix, since a currency that appreciates against the 
importer’s currency is perceived as weaker supply by the importer, while a depreciation 
is perceive as higher supply. 
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A graphical illustration is informative at this stage. Figure 3.1 sketches the equilibrium 
for two markets, where each market should be regarded as a source for a product. For 
expository purposes, prices in both markets are initially normalized at P. Assume then 
that there is a supply shock in Market 1 shifting the supply schedule to S1’, giving p’ 
and q1’ as new price and quantity. This shock can happen due to different costs in 
producing this product or it can be an exchange rate change. This causes the price to 
decrease, while the quantity increases in market 1. What happens in Market 2 depends 
on the degree of substitution between the two commodities, or the size of the b2 
parameter. If there are no substitution possibilities between the two 
markets/commodities, there will be no change in price and quantity in Market 2. If the 
goods are perfect substitutes, the demand schedule in Market 2 is shifted down to D2’, 
as consumers substitute commodity 1 for commodity 2, and the fall in price is just 
enough to equilibrate prices in both markets at P’. If the goods are imperfect substitutes, 
the demand schedule in Market 2 is shifted down somewhat, say to D2’, but not enough 
to equate prices in the two markets. 
 
Figure 3.1 The effect of a supply shift in one market on demand in the other 

 
 

The imperfect substitution case is often very important in real markets, as products are 
often not sufficiently identical. A product from two sources can be different because 
there are physical differences in the products, but differences can also be due to related 
attributes; such as transport distance, credit time, reliability etc. In practice the delivered 
product is therefore a composite of the physical product and the associated services. 
Different product attributes can explain why a market can be supplied by several 
different sources, despite widely different transportation costs. Conversely, when 
products are very similar for all attributes – physical and service wise – transportation 
costs will likely segment markets. This can be observed for instance for salmon, as the 
US market is primarily being served by Canada and Chile. The largest salmon producer, 
Norway, will only supply the US when Canada and Chile do not provide enough 
salmon; a feature that was true in 2011 due to the disease crise in Chile. 
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3.2.  MARKET INTEGRATION 
 
While measuring the degree of substitution is the preferred way of determining to what 
extent commodities compete, development or changes in prices over time provide 
valuable information on the relationship between commodities. The importance of 
prices in defining markets was recognized early on by economists. In 1838, Cournot 
defined a market in the following way: 
 

“It is evident that an article capable of transportation must flow from the market where 
its value is less to the market where its value is greater, until difference in value, from 
one market to the other, represents no more than the cost of transportation”.  
 

Similar definitions have been provided by a number of prominent economists. For 
instance, Stigler (1969) maintains the spirit of Cournot in defining a market as "the area 
within which the price of a commodity tends to uniformity, allowance being made for 
transportation costs". While Cournot and Stigler focus on geographical space, the 
concept also applies to product space, where quality differences take the place of 
transportation costs (Stigler and Sherwin, 1985).  
 
Figure 3.2 Potential market interactions between two markets 

 
 
To motivate the Law of One Price (LOP) and price-founded definitions of a market, 
Figure 3.2 sketches the equilibrium for two markets. For expository purposes, prices in 
both markets are initially normalized at P. Assume then that there is a supply shock in 
Market 1 shifting the supply schedule to S1’, giving p’ and q1’ as new price and 
quantity. This causes the price to decrease, while the quantity increases. What happens 
in Market 2 depends on the degree of substitution between the two commodities. If there 
are no substitution possibilities between the two markets/commodities, there will be no 
change in price and quantity in Market 2. If the goods are perfect substitutes, the 
demand schedule in Market 2 is shifted down to D2’ as consumers substitute 
commodity 1 for commodity 2, and the fall in price is just enough to equate prices in 
both markets at P’ (This is the Law of One Price). If the goods are imperfect substitutes, 
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the demand schedule in Market 2 is shifted down somewhat, say to D2’, but not enough 
to equate prices in the two markets.  
 
So far this is identical to the discussion around Figure 3.2, and as mentioned above, the 
strength of the influence of the shock in Market 1 on Market 2 is normally measured by 
the cross price elasticities, which provide a measure of the shift in the demand 
schedule11. However, one can also look at the effect of the supply shock from the price 
space angle, i.e., by looking only at the price movements and not paying attention to 
quantity movements (as data is often not available). The price change in Market 1 can 
impact price in the other market in a number of ways. If there is no substitution effect, 
the demand schedule does not shift, and there is no movement in price in Market 2. If 
there is a substitution effect, the demand schedule in Market 2 shifts down, and the price 
in this market shifts in the same direction as the price in Market 1. At most, the price in 
Market 2 can shift by the same percentage as the price in Market 1, (i.e., the Law of One 
Price holds) and relative prices are constant. Hence, with respect to structural 
information about a market, analysis of relationships between prices can provide us with 
information as to: 

 

1) whether the two markets (goods) do or do not compete; 
2) whether they are imperfect substitutes; and 
3) whether they are perfect substitutes so that the relative price is constant. 
 
This is then the basis for the hypotheses we want to test when investigating relationships 
between prices12. 
 
There has been more focus on dynamics in a market integration setting, and several 
studies have pointed out that the adjustment towards a new equilibrium can be delayed 
by adjustment costs (Ravallion, 1986; Goodwin, Grennes and Wohlgenant, 1990), 
leading to short-run variations around the long-run price relationship. This can be 
modeled when investigating relationships between prices, by specifying a dynamic 
model. With a dynamic model, one can also investigate whether the adjustment process 
is bi- or unidirectional. If causality goes only in one direction, it can be interpreted as 
price leadership for the price that does not adjust. This can be the case if there is one 
central market affecting the price in smaller regional markets. 

 
It is common in studies of market integration to perform the analysis on the logarithms 
of prices, and we will proceed using this transformation. Given time series on two 

prices, say,  and , the simplest specification to test for market integration is 

      (9) 

 
A null hypothesis that b = 0 is a test where no substitution possibilities exist. A null 
hypothesis that b=1 is a test for constant relative prices and the LOP13. The constant 
term a is the logarithm of a proportionality coefficient, and is zero provided the prices 

                                                           
11 The same story can be told based on a demand shock, but where it is the producers that 
potentially adjust their supply. 
12 A negative relationship between the prices implies complements. 
13 See e.g. and Richardson (1978). 
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are identical with exception of the arbitrary deviations caused by the error term. A non-
zero constant term, is in most cases interpreted as transportation costs or quality 
differences, which then are assumed to be constant14. Economic theory gives little 
guidance as to the choice of dependent variable, and the test is therefore often repeated 
by interchanging price variables in Equation (9). 
 
However, one can also model other factors that influence the price relationship and 
explicitly account for the exchange rate. Following Richardson (1978), the relationship 
can than be specified as: 
 

     (10) 

 
Here, as before, the * indicates the price denoted in the other currency, and e the 
exchange rate. In addition, the transportation cost is explicitly introduced through the 
variable t. With this setup, more variables can of course be introduced if deemed 
interesting, and Richardson does indeed also specify a residual variable. 
 
In equation (10), if b1=b2 and the transportation cost is constant, the relationship will 
reduce to equation (9), and if one has the data required, it is then accordingly a testable 
hypothesis. In most studies, and all studies for seafood, the transportation cost is 
assumed to be constant, or so close to constant that the variation is random noise that 
can be captured by the error term in a regression. With the exception of Tveterås and 
Asche (2008), all studies also assume that the currency market is fully efficient and 
impose the restriction b1=b2. That is, prices are denoted in the same currency. Tveterås 
and Asche (2008) find that this restriction does hold for salmon and trout exports to 
Japan from Norway, the US and Chile, and for fishmeal exports from Peru to Europe. 
This is an indication that accounting for exchange rate changes is not a problem in most 
cases, as the exchange rate market is sufficiently efficient to denote prices in the same 
currency.  
 

3.3.  MARKET POWER 
 

In economics journals, there is a large literature on market power in international trade. 
Most of these studies are related to highly processed, and often branded, products 
(Golberg and Knetter, 1999). If market power is exploited in an international trade 
setting, it will also influence the impact of exchange rate changes. Therefore, in a 
competitive market, any cost change including a modification to the exchange rate, will 
be completely passed on to the buyer. However, for a company or country that exercises 
market power, a cost change will only partly be passed on as a price change, since the 
exporter will also adjust the quantity supplied to reduce the effect of the price changes 
on the total revenue. As this also occurs for exchange rate changes, in cases where 
market power is being exercised, exchange rate changes will not be fully passed on. 

                                                           
14 Some authors argue that the assumption of constant transportation cost is too restrictive, and 
can at times cause tests to show less market integration than what there actually is. For instance, 
Goodwin, Grennes and Wohlgenant (1990), show closer market integration when 
transportationcosts are explicitly modeled. 
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This is known as incomplete exchange rate pass-through or Pricing-To-Market 
(Krugman, 1987; Knetter, 1993). 
 
For primary products, there is little evidence of the exploitation of market power as one 
would expect for homogenous products with many substitutes (Golberg and Knetter, 
1997). As seafood products largely fall into this category, there are few studies 
investigating hypothesis with respect to the exercise of market power, and with the 
exception of Steen and Salvanes (1999), there is little evidence of market power being 
exercised.15 Steen and Salvanes (1999), find that Norway in the 1980s and early 1990s 
could exercise market power for salmon in the short term, but not in the long term.  
 

3.4.  PRICE TRANSMISSION 
 
Most texts in international economics, aggregate all the sellers into one group - 
exporters, and all the buyers into another group - importers. While this simplification is 
useful for most issues, it is worthwhile in our context to acknowledge that most supply 
chains are more complicated. In many supply chains, the producer does not have an 
export arm, and the importer does not process or retail the imported product. As the 
trade transaction takes place at some level in the supply chain, exchange rate changes 
will first influence values, before they spread through the supply chain.  
 
To what extent a price change, at one stage in the supply chain gets transmitted to 
another level in the chain, is known as the degree of price transmission and is often 
measured by the price transmission elasticity (Gardner, 1975; Kinnucan and Forker, 
1987). Full price transmission implies that the cost change that the price change gives 
rise to at one level, leads to a similar price change at all other levels in the supply chain. 
In general, full price transmission implies the price transmission elasticity, is equal to 
the cost share of the factor. In the case when the seafood product is the only variable 
factor in the different intermediaries’ profit maximization problem, the price change will 
equal the cost change, and the price transmission elasticity will be one (Asche et al., 
2002). Normally, several input factors are involved, and by substituting away from a 
price change, most firms can reduce their impact.  
 
Depending on the structure of the chain, the price transmission can take time, as 
adjustments at some levels in the supply chain are costly or impossible. The clearest 
example of this is when downstream suppliers’ contracts with retailers fix the price for 
up to one half year (Larsen and Asche, 2011). On the other hand, in traditional supply 
chains, where the market clears at each level in the chain, the price transmission is 
supposed to be immediate.  
 
When investigating supply chains for seafood, there are examples of high degrees of 
price transmission (Asche et al., 2002; Asche, Menezes and Dias, 2007), and more 
limited degrees (Guillotreau, Le Grel and Simioni, 2005; Jaffry, 1999; Asche, Jaffry and 
Hartman, 2008). In all these cases, there are dynamics, and Guillotreau, Le Grel and 
Simioni (2005), and Jaffry (2004), also show that there can be asymmetries in the 
response. Asche, Menezes and Dias (2007), is the only study explicitly modeling the 

                                                           
15 See e.g. Jaffry, Fofana and Murray (2003), and Asche et al. (2011b). 
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impact of exchange rate changes in a price transmission model, and find that it is 
complete in the supply chain for dried salted cod between Norway and Portugal. 
 
Exchanges rate changes will in general work upward as well as downward in the supply 
chain from the trade level, and how much is transmitted up and down depends on the 
slopes of the different demand and supply schedules. Theoretically, the effects are 
identical to other types of cost or price changes at that level in the chain. As such, there 
is nothing special about perceived cost, or price changes caused by exchange rates. 
However, when there are long adjustment times, it takes time before the exchange rate 
change takes full effect. I am not aware of any studies that focus more specifically on 
the effects of these changes at the margins. However, the anecdotal evidence cited by 
Asche and Bjørndal (2011), is likely also true for these types of changes in that 
exporters’ margins tend to increase when their price is increasing (i.e. their currency is 
depreciating) and are reduced when the price is reduced (i.e. their currency is 
appreciating). As this is part of the adjustment process, the shifts in margins are 
primarily short-run phenomena, although the short-run can last for more than 12 months 
and lead to crises for companies with poor financial stability. 
 

3.5. TRANSPORTATION COSTS, LOGISTICS AND CONSTRAINTS 
 
As noted above, responses to changes in relative prices can occur due to different types 
of adjustment costs. These can be found in horizontal relationships as investigated in 
market integration studies, and in vertical relationships as investigated in price 
transmission studies. The barriers come in a number of forms, and can cause anything 
from a small delay to constituting a barrier against changes in trade patterns. They can 
in general be broken into three main categories; transportation costs, logistics, and other 
constraints; such as trade barriers and tariffs. 
 
A seafood product is not only the physical product as such, but involves a number of 
services required to bring the product from producer to consumer. Hence, even fresh 
fish is a composite product. This is even more relevant for internationally traded 
products, than for domestic products, as distances become longer and more services are 
required to bring the product from one point to another. Often, there will be 
indivisibilities and economies of scale in the provision of these services, and such 
features create barriers to the redirecting of exports or imports in response to changes in 
relative prices or exchange rates. 
 
Asche and Bjørndal (2011) provide a description of the development of the export 
pattern for Norwegian salmon producers. When the industry expanded beyond the 
Scandinavian market, it did so stepwise towards specific geographical locations. Hence, 
the French market was targeted first, followed by the US market, and then Germany, 
Japan, Italy etc. This pattern indicates that distance, or at least travelling distance, is not 
the most important factor. It is a combination of potential demand, or market size, and 
the ease or cost of establishing good logistics.  
 
It can be a considerable investment to establish the logistics system towards a specific 
market. Often it involves establishing relationships with independent third parties, like 
truck companies, ship- or airlines, which are reluctant to establish services until they 
believe sufficient demand for a service exists. Hence, once a new market is opened, 
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several export companies from the same exporting country will establish themselves in 
the market and compete. They will also develop market-specific knowledge, and build 
relationships that create market-specific capital and reduce transaction costs (Kvaløy 
and Tveterås, 2008; Olson and Criddle, 2009). Subsequently, transportation costs are a 
function of distance, but it is also to a large extent a function of the available logistics 
and transportation networks, and it applies differently to different product forms. Hence, 
distance is not a barrier against re-exports of seafood, but allows for third country 
processing (Anderson, Asche and Tveterås, 2010). 
 
The existence of destination or market-specific capital creates restrictions against the 
targeting of new markets motivated by small changes in relative prices (e.g. those that 
could be caused by exchange rate changes). Firstly, it is costly to obtain the knowledge 
and logistics to establish, or substantially expand, the presence in a new market. 
Secondly, leaving an established market is to give up capital with little or no 
compensation because investments are low and non-transferable to other markets. 
Theoretically, these adjustment costs of switching between markets prevent exporters or 
importers from shifting between markets as long as the relative price changes are 
comparatively small. However, if they become large enough, the investment can be 
justified, and the new export market will be established (Protopadakis and Stoll, 1986). 
In practice, this structure gives rise to observable phenomenon. Within any 
export/import country, the exporters/importers specialize in specific markets. Similarly, 
trade relationships are stronger between some countries than others. Even when a global 
market exists, it is possible to observe preferred markets or product sources. 
 
The rapid growth of seafood trade has resulted in a number of trade conflicts leading to 
formal or informal trade barriers (Anderson, 1992; Kinnucan and Myrland, 2000; 2002; 
Keithly and Poudel, 2008; Asche and Bjørndal, 2011). Formal barriers comprise tariffs 
and import quotas, while informal measures can be in the form of health and labeling 
restrictions, or slow border crossings. All types of measures directly influence relative 
prices and lead to changes in trade patterns and the traded product forms. 
  

3.6.  TRADE AND FISH STOCKS 
 
In general, trade is beneficial for a society, as the advantages for those groups gaining; 
outweigh the costs of those who lose. However, the theoretical literature on trade and 
natural resources consistently finds that the benefits of free trade can be undermined 
when domestic natural resource management institutions are inadequate, a scenario that 
describes many of the world’s fisheries. Chichilinsky (1994), analyses the implications 
of trade in a natural resource, for which a country has incomplete property rights. She 
finds that with trade, wealthy importing countries will tend to over-consume 
inexpensive resource-intensive products from exporters with poorly defined property 
rights, such that the equilibrium is not Pareto efficient. In a series of papers, Brander and 
Taylor (1997a, 1997b, 1998), develop this theme more explicitly for renewable 
resources with general equilibrium modeling, and they explore long-run implications of 
open access to the resource under trade liberalization. Using logistic growth to 
characterize the resource, their model explicitly incorporates the backward-bending fish 
supply curve, and indeed many of their seemingly counterintuitive results, are a direct 
consequence of this unique feature of fisheries.  
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Brander and Taylor (1997a) find that trade may actually reduce welfare for a small open 
economy (trading at fixed world prices) that has open access to the resource. Whether 
trade is welfare-reducing or -enhancing hinges critically on whether the world price is 
above or below the autarky price. This in turn, depends on the ratio of the growth rate of 
the resource to the economy’s endowment of labor. Intuitively, the possibility for a 
welfare-increasing or welfare-reducing effect stems from two countervailing forces: the 
long term effect of trade on production possibilities and the terms of trade effect. An 
open access resource exporter will have lower production possibilities in the long run 
under trade, because the resource productivity is lower with higher exploitation, but the 
trade itself in the short run raises consumption possibilities.  
 
Brander and Taylor (1997b) consider trade between two countries with equal 
endowments, but which differ based on their resource management institutions: an open 
access country, and a conservationist country that maximizes present value utility. By 
allowing for excess exploitation, open access can be a source of comparative advantage 
and lead to the exporting of the resource to the conservationist country. Welfare 
increases for the conservationist country, but declines for the open access country in the 
long term. However, it is also possible that the well-managed resource in the 
conservationist country can lead to this country’s having a lower price. The result is that 
the conservationist country exports the resource, and both countries gain from trade. 
Brander and Taylor (1997a), aptly summarize, “when a renewable resource is subject to 
open access, or something approaching it, then free trade may not be the tide that raises 
all boats. Improved management of renewable resources may be a necessary 
precondition for gains from trade.”  
 
Brander and Taylor (1998) analyse trade between two countries and allow world prices 
to be endogenous. With trade liberalization, the resource-abundant country exports the 
resource, while the labor-abundant country exports manufactured goods. The result is 
that the resource importer gains from trade, and the resource exporter loses from trade in 
the steady state. Whether the resource exporter has a present value net welfare loss from 
trade depends on how parameters affect the dynamic path. Moreover, the resource 
exporter benefits when an importer imposes tariffs.  
 
Anderson (2003) illustrates many of the counterintuitive results of the Brander and 
Taylor papers in a simple two-country partial equilibrium framework. Again, the driving 
force for the non-conventional outcome is the backward-bending supply of fish. 
Anderson (2003) also discusses stock enhancement programs such as the use of salmon 
hatcheries to augment wild salmon runs. If wild stocks and hatchery stocks intermix in 
the exporting country, which is considered likely, enhancement can decrease wild stocks 
in that country and increase wild stocks in the importing country. In his conclusion, 
Anderson (2003) argues that trade in farmed fish is more likely to be characterized by 
the conventional analysis of international trade, as property rights in aquaculture 
operations are similar to those in agriculture. Roheim (2004) summarizes issues in 
aquaculture and fisheries trade when the two markets are connected through markets for 
fish meal (see Table 15 in Roheim 2004, which is based on a 2003 OECD report 
Liberalising Trade in Fisheries Markets: Scope and Effects).  
 
These insights are important also in our context, since high international prices are one 
of the main reasons behind the over-exploitation of natural resources once such 
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resources are poorly managed. As the price received by the exporters is filtered by the 
exchange rate, exchange rate changes can exacerbate or reduce the over-exploitation 
problem depending on the direction of the change. This leads to the paradoxical 
situation that a reduced exchange rate is beneficial for the exporter with a well-managed 
resource stock, while for an exporter with a poorly managed stock, it is a disadvantage 
as it intensifies the over-exploitation. 
 

3.7.  SEAFOOD EXPORT-DEPENDENT COUNTRIES AND EXCHANGE RATES 
 
There are a number of theories explaining the development of exchange rates (Krugman 
and Obstfeldt, 1994). In the short run, currencies can be regarded as a financial asset and 
speculative demand and supply dominate the market, even though exporters of real 
goods also demand and supply currency to pay for their exports/imports. The daily 
trades comprise many agents and such large volumes that the exchange rate markets, as 
a consequence, are among the most efficient ones making it unimportant in which 
currency a price is denoted, as it can always be converted into another currency without 
any loss.  
 
In the longer run, economic fundamentals tend to dominate the determination of 
exchange rates. Important explanatory models focusing on these fundamentals include 
uncovered interest parity, and balance of payments. Uncovered interest parity indicates 
that, the appreciation or depreciation of one currency with respect to another is 
determined by the difference in nominal interest rates. The nominal interest rates act as 
a summary statistic for the economic temperature in the two countries, as they are 
determined by variables; such as economic growth and inflation. The balance of 
payments model, as indicated by the name, explicitly takes a country’s transactions with 
other countries as its starting point. By disregarding financial transactions, the exchange 
rate will be set so that the value of a country’s imports is equal to the value of its 
exports. 
 
In general, a country’s exports are varied to the extent that not one single product will 
determine its interest rate. However, the balance of payments model, in particular, 
stipulates that in the case of countries that are highly dependent on one type of product, 
changes in the values of these products can influence exchange rates. The only study 
that has tested this hypothesis in relation to seafood is Tveteras and Asche (2008), who 
tested the hypothesis for Norway, Chile and Peru. They found no evidence that the 
exchange rates for any of these countries were influenced either by the salmon price, or 
the fishmeal price. 
 
An interesting case, which takes us closer to the uncovered interest parity model, is 
Iceland. While I am not aware of any studies showing that the seafood markets 
determine the value of the Icelandic krone (ISK), Iceland has the most unstable currency 
among the Nordic countries, experiencing high interest rates in general. Figure 3.3 
shows the exchange rate between the Norwegian krone (NOK) and the Icelandic krone 
(ISK). As one can see, the ISK depreciates until 1981. Then two zeros were deleted and 
the Icelandic krone rebased almost to parity at NOK 100 for ISK 100. However, rapid 
Icelandic inflation drove down the exchange rate through the 1980s before the 
relationship more or less stabilized for almost two decades. Then the ISK stopped being 
traded following the Icelandic bank collapse during the financial crisis. While seafood is 
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not Iceland’s only export product, it is a very important one, together with a few other 
sectors. The importance of a few sectors has made inflation, and thereby depreciation of 
the currency, a tool to ensure that the Icelandic export industries remained competitive. 
As such, the depreciation has largely become a continuous devaluation. 
 
Figure 3.3 Exchange rate NOK/ISK 

 
Source: OANDA. 
 
 

4.  EXCHANGE RATES 
 
As discussed in section 2, the EU, Japan and the USA are the world´s largest seafood 
importers. Combined, they import almost three quarters of all seafood exports. That 
means that the exchange rates between these importers, and how they develop in 
relation to each other, is likely to be the most important aspect of the impact of 
exchange rates in the seafood market, and particularly with respect to how trade flows 
are changing. This is because the development of these exchange rates, in relation to 
each other, influences the final destination for most seafood trade flows. In addition, the 
exchange rate between each individual seafood exporting country and these three 
markets is also important, since it influences the export income. However, these 
exchange rates have less impact on total seafood trade as seafood exports are less 
concentrated than imports. 
 
In Figure 4.1, the exchange rates between EUR, USD and 100 JPY is shown from 1999, 
the first full year that the Euro was traded. As pictured, there is substantial variation. 
The variation is clearer in Figure 4.2, where the exchange rates are normalized to 1 in 
January 1999, meaning that the y-axis can be interpreted as percent changes relative to 
this date. Here, the variation in the exchange rates is up by as much as about 40 percent 
from January 1999, and down by as much as 20 percent. Hence, during a period of some 
12 years, the relative values of these key currencies have varied as much as 60 percent. 
There should accordingly be much scope for exchange rates to influence trade flow. 
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Figure 4.1 Exchange rates EUR, USD and 100 JPY 

 
Source: OANDA. 

 
Exchange rates can influence the trade flows in two dimensions, by shifting the price 
and by shifting the quantity. In Figure 4.3 the quantity shares to the three leading 
importers (EU, Japan and USA), are shown based on the data used to construct the 
FAO’s Fish Price Index (FPI) (Tveteras et al., 2012). Please note the long-run dynamics 
primarily represented by an increasing trend in the EU’s share, a quite stable US share, 
while Japan’s share of the imports is declining. There are also substantial short-run 
dynamics showing up as the jagged borders between the different shares. However, the 
most noticeable element is the lack of evidence of intermediate dynamics that can be 
associated with the main trends in the exchange rates, as shown in Figures 4.1 and 4.2. 
Somewhat surprisingly, it must be concluded that the exchange rate movements between 
the main importers do not seem to have a very strong effect on the trade flows for 
seafood, as measured by quantity. 
 
Figure 4.2 Normalized exchange rates EUR, USD and JPY (January 1999=1) 

 
Source: OANDA. 
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Figure 4.3 Quantity shares of total imports for the EU, Japan and the USA 

 
Source: FAO. 
 
In Figures 4.4 and 4.5, we show the regional price indexes for the three 
regions/countries that can be derived from FAO’s FPI (Tveteras et al., 2012); first in 
USD and then in the regions’ respective currencies. In Figure 4.4, the price development 
is relatively similar, although the US tends to import more lower-valued fish than the 
other two regions. This picture changes substantially when the EU price is denoted in 
Euros and the Japanese price in JPY in Figure 4.5. The most dramatic change is for 
Japan; when the price index was measured in USD, the import price to Japan increased 
by almost 80 percent. When the index is measured in JPY, the price increase is less than 
20 percent. A similar transformation takes place for the EU. The USA, which seemed to 
have the lowest price increase when all indexes were measured in dollars, has instead 
the steepest price increase, and also the most varying seafood prices. 
 
Figure 4.4 Import price indexes in USD for the EU, Japan and the USA derived 
from FAO’s FPI (2002-2004=100) 

 
Source: FAO. 
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Figure 4.5 Import price indexes in local currencies for the EU, Japan and the USA 
derived from FAO’s FPI (January 2000=100) 

 
Sources: OANDA and FAO. 
 
The exchange rate changes accordingly influence prices, and thereby also the revenue 
streams for the exporters substantially, while they seem to have little or no impact on the 
traded quantities. This suggests that the barriers to trade, as discussed in section 3.5, are 
very important in understanding trade flows. It further proposes that most exporters 
have a limited ability to shift between the main geographical markets. In aggregate, 
exchange rate changes seem primarily to contribute to price risk, income risk for 
exporters and cost risk for importers. This is surprising given the evidence in the 
literature of global markets for species such as salmon (Asche, Bremnes and Wessells, 
1999; Asche, 2001; Tveteras and Asche, 2008; Valderrama and Anderson, 2010), 
shrimp (Vinuya, 2007; Keithly and Poudel, 2008; Asche et al., 2012), tuna (Bose and 
McIlgrom, 1996) and whitefish (Gordon and Hannesson, 1996; Nielsen, Smit and 
Guillen, 2009), where it is quantity shifts that keep the prices aligned. Rather, it seems 
like the market segmentation found by (Norman-Lopéz and Asche, 2008; Norman-
Lopéz and Bjørndal, 2009; Norman-Lopéz, 2009) is important also for other species. 
However, aggregate prices seem to be highly correlated, and particularly within similar 
species groups. This suggests that the composition of imports and the potential shift 
between exporters of different species with different price levels are important. 

 
5. CASES 

 
To shed some light on the potential for shifting trade patterns, we will provide some 
examples of specific markets and species. However, these should be taken as 
illustrative, as thorough econometric studies are required to disentangle the effect of 
exchange rate change from the impact of other variables on trade flows. This means that 
the theory as expounded in section 3 has to be tested by estimating demand equations, 
supply equations or market integration relationships. Most recent studies indicate that 
the conclusion of Asche, Bjørndal and Young (2001) still holds, and that for most 
species there is a highly integrated global market, but that the seafood market consists of 
a number of segments consisting of different species groups. While there are indications 
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that these segments are becoming more closely linked, it still appears to be a long way 
to go before there is one single seafood market. 
 
Even in highly global markets, sub-segments can arise due to the transaction costs 
discussed in section 3.5. Salmon provides good examples. The US market is normally 
supplied by Canada and Chile, while the European market is primarily supplied by 
European producers. That leaves Asia as the region for most direct competition between 
these producers, and where the market is made global. However, market shocks are 
causing the trade flows to change. Hence, following the US anti-dumping duties in 1991 
(Anderson, 1992; Asche, 2001), there was a shift in trade patterns as Norway was 
replaced by Canada and Chile in this market. As Chile’s production rapidly increased in 
comparison to other main producers, the country won market shares in Asia, Russia, and 
for some years, also in Europe. This changed with the onset of the Chilean disease crises 
that commenced in 2007, when Chile was unable to serve the US market. Exports from 
other countries to the US took off, first from the UK (see Figure 5.6) and the Faroe 
Islands, and then fillets from Norway16. Hence, even where there is a highly integrated 
market, barriers like transportation costs and logistics shape trade flows. 
 

5.1.  HONDURAS – SHRIMP 
 
The shrimp farming industry in Honduras is a good example of an export-oriented 
seafood industry in a smaller country. The two main markets for Honduran shrimp are 
the USA and Europe; two of the world’s main import markets. The evolution of imports 
to these two markets is shown in Figure 5.1. The figure shows that initially the USA 
was the main market targeted, presumably because of geographic proximity and more 
readily available logistics. However, over time, imports to Europe have increased, and 
imports of Honduran shrimp into the USA declined during the period 2004 to 2008. In 
contrast, European imports increased from 2000 and overtook USA with larger import 
volumes of Honduran shrimp in 2006, peaking in 2007. Thereafter, USA recaptured the 
market and had once again become the largest for Honduran exporters by 2010. 
 
Figure 5.1 Exports of shrimp from Honduras to the USA and the EU 

 
Sources: Eurostat and NMFS. 
                                                           
16 These factors also contributed to the increased price volatility observed by Oglend and 
Sikveland (2008). 
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In Figure 5.2, the prices are shown. As one can see, prices to the EU are more volatile, 
particularly early on, when the export quantities are limited (and there are even some 
months with no registered imports). However, the two prices clearly follow the same 
trend, and also follow the same pattern over time if the short-run volatility is 
disregarded. This is an indication that exporters will ship to the best paying market, and 
over time both markets will be served only if they have the same price development. 
 
Figure 5.2 Prices of shrimp from Honduras to the EU and the USA 

 
Sources: Eurostat and NMFS. 

 
To provide an indication of the importance of exchange rates for this development, the 
export shares are graphed together with the USD/EUR exchange rate in Figure 5.3. Here 
it is clear how the export share to the EU increases until 2007, before the US share 
rebounds. There also seem to be a strong correlation between the development in the 
exchange rate and the development in the export shares, as the US share declines with a 
depreciating dollar. The correlation coefficient between the exchange rate and the US 
share is -0.62. Subsequently, the exchange rate movements do not explain all the 
changes in the export share, but they seem to have a strong impact.  
 
Figure 5.3 Exports shares for shrimp from Honduras to the USA and the EU, and 
the USD/EUR exchange rate 

 
Sources: OANDA, Eurostat and NMFS. 
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5.2.  HONDURAS – TILAPIA 
 
While Honduras provides an example of a supply chain where the exchange rate has a 
strong impact on the export destination, it certainly does not have to be the case. Tilapia 
farming has also been very successful in Honduras, and production increased rapidly 
until 2008, after which it stabilized. In contrast to shrimp, the USA is basically the only 
export market, and Honduras was in 2010 the second largest US source for fresh tilapia. 
Exports of tilapia from Honduras to the USA are shown in Figure 5.4. Moreover, 
producers from Honduras have increased their presence in the market during the same 
period when the Honduran shrimp producers redirected a substantial part of their 
exports to the EU. 
 
The characteristics of the market provide the explanation for this difference. The main 
exporters of fresh tilapia to USA are mainly located in South and Central American 
countries. However, the largest producers of tilapia are located in Asia. Asian tilapia 
producers have a clear disadvantage with high transportation costs when exporting fresh 
tilapia to USA. Latin American producers, are in fact able, to transport fresh tilapia by 
sea, since they are able to ship to port in the USA within 24 hours of post-production. 
For frozen seafood, transportation cost does not vary much with distance, and the 
producers with the lowest production cost will have an advantage. This is why Asian 
exporters instead dominate the frozen imports of tilapia into USA where transportation 
costs are much lower (Norman-Lopéz and Asche, 2008). 
 
While geographical location and logistics gives tilapia producers located in South and 
Central American countries a clear competitive advantage when exporting fresh product 
to the USA, they are not able to compete in the market for frozen product. Moreover, 
the geographical advantage disappears if one is to ship tilapia to Europe. This is because 
the transportation costs dictate that the product must be frozen, which implies a 
competitivness relative to Asian exporters. However, if the product is not competitive 
for this product form in the USA, there is no reason to expect that Honduras’ tilapia will 
be competitive in the EU. As such, exchange rate movements do not matter in this 
market, with the current differences in cost, relative to Asia. 
 
Figure 5.4 Honduras’ exports of tilapia to the USA by product form 

 
Source: NMFS. 
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5.3.  NORWAY - DRIED SALTED COD 
 
Two import markets dominate Norwegian exports of dried salted cod, Brazil and 
Portugal. Norway is the only substantial exporter of dried salted cod, but there also exist 
a significant industry in Portugal producing dried salted cod, based on imported raw 
material (Asche, Menezes and Dias, 2007). The export shares are graphed together with 
the exchange rate between Brazilian Real (BRL) and Euro in Figure 5.5. Note that the 
BRL depreciates until 2002, with the consequence that the Brazilian share is being 
reduced, and as the BRL starts to appreciate against the EUR, the Brazilian export share 
starts to increase. With a correlation coefficient of -0.53, the exchange rate is important 
for this development, although not quite as important as for shrimp exports from 
Honduras.  
 
It is also worthwhile to note that while exchange rates matter in the whitefish market, 
resource abundance seems to be an even more important driver for trade (Gordon and 
Hannesson, 1996; Asche, Gordon and Hannesson, 2002; Nielsen et al., 2007). With the 
introduction of large quantities of farmed species (Asche, Roll and Trollvik, 2009, 
Norman-Lopéz, 2009), the production cost of these species, like tilapia and pangasius, is 
likely to make exchange rates more important. 
 
Figure 5.5 Exports shares for dried salted cod from Norway to Brazil and 
Portugal, and the BRL/EUR exchange rate 

 
Sources: OANDA, Eurostat and Norwegian Trade Statistics. 

 
5.4. UK – SALMON 

 
UK salmon exports to the USA provide an interesting case where, until 2005, exchange 
rates were an important part of the export development to the USA, but where other 
factors then became of key importance. Compared to Norway, which is the largest 
European producer of salmon, the UK has had an advantage from 1991 until 2012, as 
Norwegian exporters faced an anti-dumping tariff in the US market during this period 
(Anderson, 1992), and could subsequently not serve this market even if conditions 
would otherwise have made it profitable.  
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The share of UK exports going to the US and the USD/EUR exchange rate is shown in 
Figure 5.6. As the USD appreciated against the EUR during the period 1995-2003, UK 
exports of salmon increased as the US market became more attractive and competition 
in the EU was keen. However, as the USD started to depreciate against the EUR, there 
is a decline in the exports in 2004 and 2005, before exports rapidly increased again. This 
coincides with the disease problems in Chile, the leading supplier of salmon to the US. 
As Chilean production of Atlantic salmon reached its maximum in 2005 (Asche et al., 
2009), and as Chile found it increasingly hard to supply the US market due to its disease 
problems, the UK was one of the producers that took over. The share of UK exports 
going to the US peaked in 2001, and preliminary numbers indicate that it will be 
somewhat down in 2012. This is primarily explained by increased Chilean exports as its 
industry recovers. 

 
Figure 5.6 Exports share for salmon from the UK to the USA, and the USD/EUR 
exchange rate 

 
Sources: OANDA and Eurostat.  

 
5.5.  VIET NAM – SHRIMP 

 
Viet Nam’s seafood exports have increased rapidly during the last two decades due to 
increased production in two export-oriented aquaculture industries – pangasius and 
shrimp. Viet Nam has, however, experienced a series of trade conflicts and faced anti-
dumping duties to the USA – related to both species – due it not being a market 
economy (Keithly and Poudel, 2008; Asche, Roll and Trollvik, 2009). Hence, it is an 
example of a country where trade impediments, other than exchange rates, provide the 
main drivers for the developments of exports, although exchange rates influence the 
main underlying trends. 
 
Viet Nam’s exports of frozen shrimp to the USA and the EU are shown in Figure 5.7. 
Exports to the USA are highly variable with a clear peak in 2003 before anti-dumping 
duties were implemented, while there is a strong increasing trend with respect to imports 
into the EU. Keithly and Poudel (2008), provide a good discussion of the US trade 
restrictions for shrimp. In 2003, US shrimp producers filed a dumping complaint against 
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producers in six countries – Brazil, China, Ecuador, India, Thailand and Bangladesh. In 
2004, temporary anti-dumping duties were imposed that later were made permanent, as 
the US authorities found producers in all countries guilty17. For one country, Brazil, the 
duties resulted in a termination of shrimp exports to the US. The other countries lost 
market share, but found ways to work with the new system; such as exporting more 
processed products that were not a part of the dumping case. 
 
Figure 5.7 Exports of shrimp from Viet Nam to the USA and the EU 

 
Sources: Eurostat and NMFS. 

 
Figure 5.8 Exports shares for shrimp from Viet Nam to the USA and EU, and the 
USD/EUR exchange rate 

 
Sources: OANDA, Eurostat and NMFS. 
 
When looking at the Vietnamese export shares for frozen shrimp to the USA and the 
EU, the effect of the anti-dumping duty is clear, as it is instrumental in making the EU 
the main market for Vietnamese shrimp. However, the exchange rate movement after 

                                                           
17 This was reversed for Ecuador in 2007. 
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the financial crisis from 2007 also seems to have had a clear impact in a market setting 
where Vietnamese exporters had adapted to the anti-dumping tariffs. 
 

5.6.  BANGLADESH – SHRIMP 
 
Bangladesh is another country with increasing aquaculture shrimp production in an 
export-oriented industry. As Bangladesh was not one of the countries that were named 
in the US anti-dumping case, they stood to be among the countries that potentially could 
win market share. Shrimp exports from Bangladesh to the EU and the USA are shown in 
Figure 5.9, and the shares are shown in Figure 5.10. As one can see, Bangladesh does 
redirect its exports from the EU to the USA to some degree from 2003 to 2004, but from 
2005, it is back on the same main trend that can be observed also for Honduras and 
Viet Nam, with the EU taking a larger part of the exports. It is interesting to note that in 
the case of Honduras (Figure 5.3), the US trade restrictions on other countries did not 
seem to make any difference, presumably because the product forms targeted were not 
very important for exporters in Honduras. 

 
Figure 5.9 Exports of shrimp from Bangladesh to the USA and the EU 

 
Sources: Eurostat and NMFS. 

 
Figure 5.10 Exports shares for shrimp from Bangladesh to the USA and the EU, 
and the USD/EUR exchange rate 

 
Sources: OANDA, Eurostat and NMFS. 
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6.  RISK MITIGATION 
 
There are two main approaches used by companies to mitigate exchange-rate risk, 
market-based measures and adjusting the currency of the cost stream to the currency of 
the revenue stream. I will provide a brief discussion of both approaches, before 
discussing exchange-rate risk for countries that are large seafood exporters. 
 
Market-based measures are different forms of hedging strategies using financial 
instruments, such as future contracts and options. Basically, a future contract gives and 
provides a contract for converting a given amount of one currency to a given amount of 
a different currency at an agreed future date. As such, the future contract fixes the 
exchange rate for this transaction and thereby removes all exchange-rate risk. This is a 
useful tool that originally was designed for companies that buy or sell with future 
delivery, or provide credits on their sales. However, it can also be used by a company to 
receive a more stable revenue stream from any market. If one buy futures contracts for 
less than one’s sales, one is not completely protected from exchange-rate risk, while if 
one over-invests, one is speculating in the exchange rate market for the over-invested 
amount.  
 
In principle, a company can insure itself against all exchange-rate risk by using futures 
contracts, as these contracts can be used to convert all income in foreign currency to the 
domestic currency. However, like any type of insurance, it is costly and its price can be 
regarded as the insurance premium. Moreover, some risks still remain as it is only 
possible to predict sales for the near future and there is a limit to how far into the future 
one can buy futures contracts.  
 
Options differ from futures in that they are one-sided obligations. For a call option, one 
has the right to buy a given amount of a currency for a given exchange rate, but one 
does not have to exercise that option. This means that one will only exercise the option 
if the actual exchange rate of foreign currency per unit of domestic currency is lower 
than in the option. Similarly, a put option is the right to sell a given amount of a 
currency, for a given exchange rate. That means that one will only exercise the option if 
the actual exchange rate of foreign currency per unit of domestic currency is higher than 
in the option. Hence, options reduce exchange rate risk only for exchange-rate 
movements in one direction. Because of this added flexibility, the cost of an option 
tends to be higher than the cost of a futures contract. As for futures, options are 
primarily a short-run mechanism to reduce one type of exchange rate risk. 
 
The main objective, with exchange rate futures and options for an exporter or importer, 
is to align the currency of their cost with the currency of their revenues. Buying futures 
or options are costly, and therefore to be avoided if there are other cheaper ways of 
mitigating this risk. The main alternative approach is to directly ensure that the costs are 
incurred in the same currency as the revenues. Hence, when a firm is selling to markets 
with different currencies, it will reduce exchange rate risk if it incurs costs in similar 
proportions in the same currencies. In most open economies, that is not too hard to do, 
as there are not that many large currencies in the world. This can also to some extent 
explain why some of the leading currencies, like USD, are used in transactions when 
neither the seller nor the buyer is American.  
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When considering countries, the issue becomes even harder. Given the trade patterns in 
the seafood market, countries seem to face one of two types of main risk. If one is 
locked into a specific supply chain, like Honduras to the USA for tilapia, there is 
substantial income risk as the income of the tilapia industry will vary with the exchange 
rate towards the USD. Similarly, importers that are dependent on a single source will 
find that their expenditure varies with the exchange rate with respect to the source. For 
exporters shipping to several markets or importers sourcing from several exporters (i.e. 
importers that are source-diversified), exchange rate changes will influence the 
export/import mix, as exemplified by Honduras shrimp exports. However, in these cases 
the exchange rate will have less effect on the income/expenditure as it, at least partly, 
avoids the effect of an adverse exchange rate movement by shifting exports/imports to 
countries with more positive exchange rate development. Without costs associated with 
shifting the export/import mix and thereby serving or sourcing from different countries, 
the exchange rate risk can be completely avoided. Typically, this will not be the case, as 
economies of scale and specific investments in one particular supply chain will tend to 
increase competitiveness in this supply chain. Hence, reducing risk can in many cases 
also reduce competitiveness. 
 
A country cannot engage in futures trading, and this tool is accordingly not available. 
However, there are at least two different risk=mitigation strategies. An industry specific 
strategy is to promote as many trading partners with different exchange rates as 
possible. This can be done by investments in infrastructure, knowledge etc. The income 
effect of adverse exchange rate movements can then be avoided, by shifting trade 
partners. As such, from a currency perspective, Honduras’ shrimp industry is less risky 
than the tilapia industry. 
 
The other tools depend on how a country conducts macroeconomics domestically, as 
this influences exchange rates, and to what extent it attempts to manage the exchange 
rate against a specific currency, or a given basket of currencies. As any textbook in 
international economics will show (e.g. Krugman and Obstfeldt, 1994), there are a 
number of trade-offs involved in these policies. Free floating exchange rates do change 
for good economic reasons, as they respond to macroeconomic factors such as economic 
growth, interest rates, inflation, borrowing and foreign direct investment to balance the 
current account. Managing exchange rate movements means reducing the exchange rate 
risk, but tends to create other imbalances unless the trading partners have a similar 
economic development and macroeconomic policies. The better the management of the 
exchange rateand the greater the differenceis from the trading partners, the stronger 
these imbalances will become. In the extreme, it is possible to fix or peg the exchange 
rate to the currency of another country. Bretton-Woods was an attempt to reduce trade 
risk by linking currencies to the US dollar. More recently, several Asian countries have 
linked their currencies to the US dollar creating trade surpluses, but also hoarding US 
dollars. 
 
There are few countries where seafood trade is important enough to allow it to influence 
macroeconomic policy. Consequently, this is seemingly not a viable option for 
addressing the needs of the seafood industry specifically. However, like all other 
industries, the seafood industry will generally benefit from macroeconomic policies that 
create relatively stable exchange rates. For the few highly seafood dependent countries, 
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where seafood trade can influence the currency, sound macroeconomic policies become 
even more important, although the objectives may be somewhat different. 

 
7.  CONCLUDING REMARKS 

 
Seafood trade has expanded rapidly during the last three decades, and seafood is 
currently the most traded of the larger food groups (Anderson, Asche and Tveterås, 
2010). The increased trade is a strong indication of the increasing opportunities in the 
seafood market. However, as more producers sell more of their production in 
international markets and export-oriented aquaculture industries continue to grow; these 
industries are exposed to a new set of risks. As most trading partners use a different 
currency, exchange rate risk becomes a part of this picture together with market access, 
stock and production conditions in other countries, as well as macroeconomic factors 
such as income and demand growth. 
 
It is well known that most exchange rates are highly volatile (Goldberg and Knetter, 
1997), leading to a substantial risk exposure for anyone engaged in international trade, 
particularly in the short term. This risk can be mitigated at a cost using future contracts 
in the short run, typically up to a year. In the long run, structuring revenue and costs to 
reduce exchange rate impacts is the most viable approach, also for seafood, as long as 
seafood trade is so important for a country that it will influence exchange rate and 
macroeconomic policy. 
 
Despite the increased trade in seafood, relatively few studies have investigated the 
impact of exchange rates. These studies indicate a high degree of exchange rate pass-
through, which is expected in a competitive industry with limited differentiations. We 
also know that for many species there is a global market, and subsequentlyit would be 
logical to expect exchange rate developments to be important in influencing trade-flows. 
However, the aggregate data on seafood trade-flows indicate that this is true only to a 
very limited extent, and that other factors are more important. Among these; limited 
flexibility (e.g. due to transportation costs in many supply chains), and the degree of 
openness and ability to pay in specific markets, seem to be more important. Therefore, 
the financial crises of 2008, for instance, had much stronger price and income effects 
than quantity effects, and accordingly, the traded quantities were surprisingly stable. 
 
The most dramatic changes in trade patterns that we are aware of, are due to changes in 
market access and to specific producers not being able to supply markets they had 
traditionally been serving, following stock collapses or disease problems. Hence, while 
exchange rates are volatile, there seem to be other factors that are more important for 
risk exposure when it comes to seafood trade. On the production side, sound fisheries 
management and good aquaculture practices will reduce the risk of stock collapse or 
disease problems. On the market side, independently of whether one is a buyer or seller, 
source diversification seems to be the best strategy to limit the effect of market shocks 
in any specific market. However, there will then also be a trade-off, as this can 
potentially reduce scale economies and competitiveness in any specific supply chain. 
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