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Introduction 

 

The United Kingdom is the world's second largest producer of farmed Atlantic 
salmon. It also represents one of the larger markets for the product. During the 
1980s, there was rapid growth in the industry stimulated by high market prices and 
major technological advances. While there was a substantial increase in the supply 
of fresh salmon, the growth in consumption was sufficient to maintain relatively 
high prices. By the end of the 1980s however, production growth had exceeded the 
growth in consumption and prices fell to almost half of their 1985 level. 
 
In the past, salmon has been regarded as a luxury product with high price, and 
income, elasticity of demand. The demand for salmon has also historically been 
very responsive to income changes and has traditionally been considered to be the 
food product for the wealthy. Due to the dissipation of supply and price seasonably, 
income growth, increased availability of the product, and the resulting downward 
trend in prices, demand expanded. Production continued to expand in the 1990s 
yet on the UK market, while low prices remained steady at around £3.00 - 
£3.50/kg2[2]. The situation of increasing supply and steady prices may indicate 
that salmon is moving away from its luxury position as it enters the mature stage of 
its product life cycle. 
 
Food products in general tend to be insensitive to price fluctuations, given their 
characteristic of being a necessary purchase. However, when broken down into 
distinct categories, demand becomes more elastic, as consumers switch from one 
good to another in response to relative price changes. Luxury goods are generally 
characterized as chosen, which have few substitutes (i.e. they are cross-price 
inelastic) and have income-elasticity of greater than one. If an individual's income 
increases, proportionally more of their income will be spent on these goods. Should 
salmon be moving away from its position as a luxury good, not only would the 
income elasticity of demand for salmon be declining, but demand would also 
become less price elastic. Demand for products, which are regular purchases, and 
therefore less of a luxury, tend to exhibit a smaller response to price changes than 

                                                            
1[1] SAC acknowledges the support provided by the Scottish Office Agriculture and Fisheries Department in the conduct of this research. 

2[2] At the wholesale level. 



to luxury goods (Ritson, 1993). 

 

The purpose of this study is to attempt to determine the current market position of 
fresh salmon in the UK market by examining the demand characteristic for the 
product. The empirical study is restricted to the United Kingdom domestic market 
for fresh-farmed Atlantic salmon given the relatively heavy reliance of the domestic 
industry on this market. In 1992, 71 percent of domestic consumption was supplied 
by UK producers which represents 56 percent of total production (Ernst &Young, 
1994). 
 
An Overview of the United Kingdom Market for Atlantic Salmon. 
 
A tremendous expansion in the Atlantic salmon fanning industry has been 
witnessed during the past decade with world-wide production increasing ten-fold. 
Production continues to be dominated by Norway and the United Kingdom, 
although Chile and Canada are playing an increasingly important role on the 
international market in terms of production volume. In the UK alone production of 
fanned Atlantic salmon increased from approximately 6,900 tonnes in 1985 to over 
58,000 tonnes in 1994 (Scottish Office Agriculture and Fisheries Department 
(SOAFD), various). This represents more than an 8-fold increase in production in 
less than ten years. Production in Norway, the world's largest producer of fanned 
Atlantic salmon, has shown similar growth, increasing from 29,500 to 210,000 
tonnes over the same time period.  

 

While production has increased substantially over the same period, the share of 
total production which is exported has dropped from almost 60 percent to 35 
percent, indicating the increased reliance of domestic producers on the home 
market. 
 
Approximately 30% of the sales of fresh or frozen salmon are accounted for by 
exports, primarily to France. Within the United Kingdom, salmon products are 
primarily sold in fresh or smoked form within the United Kingdom. These two 
product forms account for between seventy and eighty percent of the domestic 
retail sales of salmon, with the balance split evenly between the catering trade and 
processed products3[3] (Shaw. 1993). The increased availability and ability of 
farmers to offer year-round supplies of salmon products has not affected these 
proportions. 
 
Alongside the growth in production, the UK domestic market has expanded. As is 
shown in Table 1 domestic consumption has increased from approximately 6,000 
tonnes in the mid-1980s to over 30,000 tonnes in 1992, which represents a growth 
rate of 31.5 percent. Some of the factors, which may go towards explaining the 
growth in consumption of salmon over the past decade, are increasing availability 
of the product, decreasing catches of sea fish, increasing real incomes, and the 
decline in real and relative prices. 
 
 

 

                                                            
3[3] Not including smoked salmon. 



Table1:  Estimated Size of the UK Domestic Market for Atlantic Salmon 
(tonnes) (1985-1992) 

  

  UK home 
production 

Imports Exports Balance of for 
domestic 
consumption* 

1985 6921 3386 4106 6201 

1986 10333 2597 5708 7222 

1987 12721 2634 6632 8723 

1988 17951 3687 7848 13790 

1989 28553 4963 10589 22927 

1990 32350 4663 11020 25993 

1991 40593 3527 14653 29467 

1992 36101 6684 12755 30030 

Growth 
h 

  
25.80% 

  
27.90% 

  
17.20% 

  
31.50% 

 

  *(production + imports - exports) 

  

 

 

  

The retail market for fresh salmon products consists of whole fish, fillets and 
steaks: steaks and whole fish being the most popular product forms. Figure 1 
shows the relative amounts sold of each or these product forms. Whole salmon 
and steaks each account for an average of 40% of retail purchases with fillets 
accounting for 15%. Sales of whole salmon show a higher degree of seasonal 
fluctuations than do steaks or fillets. This is not surprising given the assumption 
that whole salmon tends to be purchased for special occasions such as Easter and 
Christmas. Figure 2 shows the retail purchases and prices4[4] for whole salmon, 
steaks and fillets from 1991 to 1994. Overall-prices for salmon at the retail level 
have declined in real terms since the beginning of the decade, with the greatest 
change occurring for salmon fillets. Prices for salmon fillets decreased by a total of 
41 percent in the four year period although the largest change occurred in 

                                                            

4[4] Real prices are based to 1987. 

4[5] A Paasche index of cod, haddock and sole prices was used to represent substitute prices (SFIA) 
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1991 with only a slow decline in prices over the next three years. Prices for steaks 
and whole salmon also exhibited a downward trend although they only decreased 
by 14 percent in the 4-year period. All three-product forms displayed growth in 
sales again with fillets showing the largest increase over the four years from 2 to 
almost 100 tonnes. The volume of sales of both steaks and whole salmon tripled, 
although the largest sales volume occurs with whole salmon. 
 
There have been a variety of studies examining salmon markets and the 
characteristics of demand for this product. Most studies have attempted to estimate 
the responsiveness of demand to changes in price and incomes. These studies 
have been performed on a variety of geographical markets, including the United 
States, the European Community as a group France, Italy, and Spain. While no 
one particular study has concentrated on the United Kingdom alone, results across 
countries are similar. A summary of these results is in Table 3 and shows the 
estimated elasticity for Atlantic salmon. The results are all from studies using time-
periods in the mid to late 1980s and give a general impression of the market at that 
time. Within Europe, estimates indicate the demand for salmon to be highly price-
elastic in the short run, with the exception of Italy. Estimates of the demand 
response for Italy in the long-run however came out at -1.27 showing a much 
higher responsiveness to price changes. All six studies found salmon to be a luxury 
good with estimates for income elasticity of well over one. 
 
Table 3. Estimated Price and Income Elasticity for Atlantic Salmon: various 
studies 

  

  Spain a Italy a France b Europe C USC World d 
time period 
studied 

short run 
elasticity 

own price 

Price 
substitute 

Income 

1985-89 

  

-1.06 

- 

3.28 

1985-89 

  

-0.66 

0.69 

7.22 

1981-90 

  

-1.06 

1.07 

1.88 

1983-87 

  

-1.83 

0.37 

2.73 

  

  

-1.97 

0.56 

4.51 

  

  

-2.47 

1.12 

2.14 

 

  

Source:  

aBjorndal, Salvanes and Gordon. (l994). 
bBjorndal. Salvanes and Andreassen (1992).  
cHermann and Linn (1988) 
d De Vortez and Salvanes (1993).  

Model Specification and Data 

 

Despite the rapid growth in consumption and declining prices, other indications 
suggest that salmon remains a luxury good. As recently as 1990, a survey 
conducted by Gentles and Shapely found that the most likely group of consumers 



to purchase salmon in the United Kingdom were the older, more affluent people 
living in the richer parts of the country (Shaw. 1993). In addition, examination of the 
monthly fluctuations in sales suggest that while purchase patterns are becoming 
less seasonal, consumers continue to purchase salmon as a 'special' product in 
holiday periods. Consequently, it is unclear whether the market position and 
demand characteristics for salmon have changed in this decade. 
 
In order to investigate this, the elasticity that characterizes the structure of demand 
for farmed Atlantic salmon in UK is estimated. Basic economic theory tells us that 
in a perfectly competitive market structure, prices are predetermined, and therefore 
demand should be modelled as a quantity dependant relationship (Bjorndal et al.. 
1994).  If however, the market is concentrated and suppliers are able to exercise 
price discrimination, this type of model is inappropriate. The UK salmon farming 
industry has, in recent years, become more concentrated, with a small number of 
large producers accounting for approximately 50% of total domestic production 
(HMSO, 1995). Although Norwegian supplies continue to compete in the market, 
there is the possibility that the UK domestic market does not meet the conditions of 
a competitive market. In order to account for the possibility of a different market 
structure, Hausman tests are conducted to determine whether prices are 
exogenous, indicating 1 quantity dependent demand model, or endogenous to the 
demand function. 

 

A relatively straightforward monthly retail demand function is estimated for the 
period 1991-1994, based on the following model: 

 

Qd
t =  (Pt,Pt

s ,Qt-1,D1-3,ut )                     (1)  

Where    

Qd
t = quantity demanded of fresh salmon in month t. 

 

Pt  = retail price of fresh salmon in month t. 
 
Ps

t  = price of substitute fish products in month t, 
 
It  = real income in month t. 
 
Qt-1= quantity demanded in month t-1 and 
 
ut = random error term.  

In this specification, quantity consumed is a function of own price, price of 
substitute fish products5[5], income, quantity consumed in the previous month, and 
monthly dummy variables. The dummy variables are used to capture the seasonal 
effects of salmon purchases: it has a value of one during April. June and 
December quantity demanded in the previous month (Qt-1) is included to account 
for habit formation on the part of the consumer (Bjorndal et al,. 1994). It is 

                                                            
 



assumed that substitute prices, quantity demanded in the previous month, income 
and these seasonal dummy variables are determined exogenously from the 
demand for salmon. While it may be that the substitute price is determined 
simultaneously with the price of farmed salmon, it is assumed here that these 
prices are determined outside of the demand system for salmon. Given the 
relatively large quantities of wild-caught white fish on the UK market and the 
conditions under which their prices are set (at quayside or central wholesale 
auctions), it is assumed the substitute prices are not significantly influenced by the 
quantity or price of salmon. 
 
Data on monthly quantity purchased at the retail level, from January 1991 to 
December 1994 was provided by the Sea Fish Industry Authority. The data were 
broken down into three categories: whole, fillets, and steaks. Average price per 
kilogram was calculated by dividing total monthly expenditure by total volume 
purchased. These values were deflated by the Consumer Price index6[6] for the 
UK (MLC- various) to yield real prices. Real Income figures (1987=100) represent 
quarterly personal disposable income (MLC, various). 
 
A Hausman test was performed to determine the validity of the single equation 
quantity dependant model. Next, a Box-Cox functional form equation was 
estimated to determine the proper model specification. Finally, elasticity was 
calculated for the three salmon products. These estimates were then used to 
examine the demand characteristics of salmon at the retail level. 
 
Empirical Results 

  

 
The Hausman test is performed to determine the endogeneity of price by testing 
whether prices are correlated with the error term in the demand equation. Separate 
equations were estimated for the three categories of fresh salmon mentioned 
above. The test is performed in two stages. In the first stage, price is regressed 
against all the exogenous variables in the demand equation for each of the three 
product forms and an instrumental variable is formed. Two OLS regressions are 
then performed with a quantity dependant demand specification, one using the 
predicted instrumental variable (Piv), and the other with the observed price (PT). A 
test statistic is then formed (Equation 2) as follows: 

    
 

  

The test-statistic is distributed as a chi-squared with 1 degree or freedom and at 
the y5% level has a critical value of 3.84. The test for endogeneity of the own price 
variable (Pt) was performed for all three equations, and the null hypothesis of 
endogenous prices was rejected in all cases. This indicates no correlation between 
price and the error term in the demand function, and allows for the use of the 
observed price using an OLS procedure. 
 
A Box-Cox transformation is used to specify the functional form for the demand 
equation. The transformation allows for a non-linear relationship between the 
dependant and independent variables, thus giving more flexibility to the model and 
overcoming the problem of misspecification. The Box-Cox form is determined by 
transforming each variable in the equation except the dummies, by       

                                                            
6[6] January 1987=100 

Scanner
Placed Image

Scanner
Placed Image



    
 

  

The parameter  is determined by the data, and the functional form is defined by 

this parameter If =1. The transformation reduces to the linear specification while if 

=0. it reduces to the double logarithmic specification. Likelihood ratio tests are 

used to test hypotheses about the value of  and therefore determine which 
functional form is the most appropriate7[7] (White, 1993). The results of the 
estimation for the four demand equations are reported in Table 4. The 

transformation coefficients () for the three equations are 0.48, 0.49, and 1.04 
respectively for steaks, fillets and whole salmon. 
 
A likelihood ratio test was used to test the significance of the Box-Cox results in 
comparison from those of the linear or the double-log form. The test statistic is 
calculated as twice the difference between the maximum log of the likelihood 
function values for the unrestricted (Box-Cox) and the restricted (log-linear or 
linear) forms. The value of the test statistic for the steaks and fillets equations were 
calculated at -11.89 and -7 96 respectively, supporting a log-linear functional form, 
while the test statistic for the whole salmon equation indicated a linear form8[8]. 
 

The Box-Cox results are estimated with an adjusted R2 of 0.70, 0.90, and 0.22 
respectively for steaks, fillets, and whole salmon. The results of the demand 
estimation for all three-product forms conform to a priori expectations with regards 
to sign. The equation representing demand for whole salmon does not produce any 
significant results, possibly due to the nature of the retail market for salmon. It may 
be that this product form competes on a different level or within a different market 
segment from the other two product forms. Further analysis would be required to 
determine the correct model specification for this product. 
 
A positive coefficient on lagged quantity for all equations indicates that 
consumption in the current time period is positively influenced by previous 
purchases. This indicates that there is some degree of habit formation in the 
demand function. The coefficients on the seasonal dummies indicate a positive 
shift in demand during the summer and Christmas periods and a decrease in 
demand during the spring for steaks and fillets. 

 

 

 

 

 

 

                                                            

7[7] The likelihood ratio test statistic follows a chi-squared distribution with degrees of freedom equal to the number of restrictions, With three 

degrees of freedom. y2 7.81 (at a 5% significance level)  

8[8] The test statistic = 0.336 



Table 4. Log-linear estimates of demand equations for various fresh salmon 
product forms (standard errors in parentheses) 

  

Coefficients Steaks Fillets Whole 
Linear specification 

Own Price -92-129* 
(22.18) 

-4987* 
(1.061) 

-0089 
(4.347) 

Substitute 
Price 

0.691** 
(0,371) 

0-209 
(0,129) 

0.357 
(0,465) 

Income 0.012 
(0.028) 

0.071 
(0.046) 

0.022 
(0,101) 

Lagged 
Quantity 

0288* 
(0-120) 

0.452* 
(0.101) 

0.213 
(0.140) 

Dummy -
Apr 
  
  

-13.14 
(21.05) 

-0.485 
(0.762) 

6.647* 
(2,644) 

Dummy -
jun 

84.412* 
(22.13) 

2.289 
(0.780) 

3.106 
(2.714) 

Dummy -
Dec 

65.356* 
(23.99) 

2.113* 
(0.879) 

11.127 
(3.201) 

Constant 443.38* 
(196.9) 

-4.749 
(15.33) 

3.987 
(31.68) 

R2 Adjusted 0.70 
  

0.90 
  

0.22 
  

Lambda 
  

0.48 
  

0.49 
  

1.04 

Durbin-
Watson 
  

2.177 
  

2.017 
  

2.108 

 

  

*Significant at 5% level  
 
 **Significant 10% level 
 
The elasticity that characterise demand for the two product forms are summarised 
in Table 5, whole salmon elasticity are not reported due to the absence of 
significant results. The estimated short-run own-price elasticity are -2.53 for salmon 
steaks and -1.74 for fillets. In the long run, the estimated own-price elasticity are -
3.55 and -3.17 respectively. The long run elasticity may be higher as a result of the 



increased amount of time that consumers have to find substitute products and the 
negative habit formation effects that long-term price increases may have. 

 

Table 5 Estimated elasticity of demand for various fresh salmon product 
forms 

  

Elasticities Steaks Fillets Whole 

Own Price -2.53 
-3.5.5 

-1.74 
-3.17 

n/a 

Substitute 
Price 

0.28 
0.39 

0.23 
0.43 

n/a 

Income 031 
0.43 

1.61 
2-94 

n/a 

 

  

The empirical analysis suggests that fresh salmon products are currently retaining 
their luxury image and that demand is still very price sensitive. The estimated 
coefficients for own-price elasticity of demand was high for both fillets and salmon 
steaks, indicating that demand is still price sensitive and that the products are 
easily substitutable. The cross-price elasticity estimate suggests that there is 
limited substitution between the two salmon products and the high-valued white 
fish species of cod, haddock and sole within the UK. This combination of demand 
characteristics for salmon suggests that substitutes do exist for the product, but 
that they are not high-valued white fish. 
 
Income elasticity estimates for the two products differ substantially with fillets 
showing a short run income elasticity of 1.61 and a long run estimate of 2.94. 
Salmon steaks show a much lower estimate for income elasticity of 0.31 with a 
long run effect of 0.43. Although both the short run and long run income effects for 
salmon steaks indicate a normal good, the estimates are not statistically significant 
and are therefore not helpful in attempting determining the current demand 
characteristics of this product. 

 

Discussion 

 

Caution must be taken in comparing the results obtained for retail demand for the 
various product forms with results achieved in previous studies when attempting to 
determine how the demand characteristics have changed over time. First, all 
previous studies have used data relating to the 1981-90 market, and have included 
only wholesale level price and quantity data. This is theoretically incorrect since 
consumers' purchasing decisions on the prices they pay are not those which 
prevail at the wholesale level. While it may be true that price fluctuations at the 
wholesale and retail level move together to a certain degree, it is doubtful that 
there is a high correlation between them. In a retail market which is as 
concentrated as in the UK, retailers hold a certain amount of market power and 
therefore will not always adjust retail prices to wholesale price fluctuations. 
Retailers tend to pass on price increases to the consumer, and increase their 



margins when wholesale prices decline. Estimation of demand equations using 
wholesale price data is therefore likely to give estimates which attribute more of the 
changes in demand to the income response than is Truly the case. 
 
Second, the salmon farming Industry has changed dramatically over the past 
decade. Not only have there been major changes in at the production level, but 
there has been an increase in direct distribution between producers and retailers. 
Production within the UK is highly concentrated among a few large firms, most of 
which are vertically integrated to some degree. These changes have affected the 
price and the availability of the product, both of which have an impact on demand. 
 
The industry currently directs the majority of its product to the fresh whole fish, 
fillets or steak sector, markets characterized by price-elastic demand. While it is 
true that fresh salmon receives a higher price per kilogram than processed salmon 
(excluding smoked), increased expansion in salmon production volumes will make 
it more difficult for fresh salmon to maintain a price premium, given that consumer 
demand is sensitive to price and retailers hold a position of power in the market. As 
the quantity of fresh salmon on the market increases, prices must fall substantially 
in order to maintain sales. Unless demand can be expanded through marketing 
efforts or the increased supplies are diverted to the value-added or processed 
segment of the salmon market, revenues derived from this market will fail. 
 
Further research however is needed to determine the demand characteristics in 
these alternate market segments. Demand models in the separate markets 
however should be incorporated into simultaneous equation systems in order to 
examine the substitution among other fish products as well as other protein 
sources such as meat and chicken.  
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