
Price Formation in the Salmon Futures Market 

 

Introduction 
Futures market have been used in the agricultural sector for 

decades as a price risk management. Extension into the 

seafood industry has been a challenge. For example;  

• Frozen shrimp futures in 1960s was discontinued due to 

low trading volumes on the Chicago Mercantile Ex. 

•  Another on the Minneapolis Grain Ex. discontinued due to 

lack of interest (Engle & Quagrainie, 2008). 

• That of Japan could not achieve global reach. 

 

Comparatively, grains and frozen shrimp are effectively 

storable/non-perishable commodities. On the contrary, fresh 

salmon is a non-storable renewable resource (Ewald, 2013) 

and perishable. However, the  salmon futures exchange has 

existed for a decade.  

 

 

 

 

 

 

 

 

 

Questions raised in this study are: 

1. Is the salmon futures market a suitable risk 

management tool? 

2. What is the term structure of volatilities of the  futures 

contract? 

 

The study partly extends Asche et al (2016) and contributes to 

the limited body of literature on  the functioning of futures 

market in the seafood industry.  

 

Theory and Empirical Methods 
The pricing of futures contracts revolves around two 

frameworks: the theory of storage and risk premium. As 

opposed to Asche et al (2016), we employ the later. Empirical 

formulation of research question 1 is: 

𝑠𝑡 = 𝑎 + 𝛽𝑓𝑡−1 + 𝑢𝑡           𝑒𝑞. 1 

where 𝑠𝑡 is current log spot prices,  𝑓𝑡−1 is log futures prices 

one period to maturity, 𝑎 and 𝛽 are unknown parameters.  

 

 

 

 

 

 

 

The unbiasedness hypothesis requires the restriction of risk 

neutrality (𝑎 = 0) and efficiency (𝛽 = 1) and 𝑢𝑡 to be white 

noise. Eq.1 is estimated using Johansen (1988) ML 

approach to avoid spurious results. 

The term structure of futures volatility is analyzed based on 

the: 

• Samuelson (1965) hypothesis/Maturity Effect: that 

futures price volatility decreases as the futures contract 

approaches its expiration date (TTM). 

• Bessembinder et al (1995,1996): maturity effect holds in 

markets that exhibit negative covariance between the 

spot price changes (∆𝑆𝑖𝑡) and changes in net carry cost 

(∆𝑐𝑖𝑡). 
The following empirical models were estimated:  

 

𝑟𝑡 = 𝜇 + 𝜗𝑟𝑡−1 + 휀𝑡, 휀𝑡| 𝛀𝑡−1~𝑖. 𝑖. 𝑑(0, 𝜎𝑡
2)     eq.2a 

𝜎𝑡
2 = 𝜔 + 𝛼휀𝑡−1

2 + 𝛽𝜎𝑡−1
2 + 𝛿𝑇𝑇𝑀𝑡 + 𝑒𝑡       eq.2b 

 

∆𝑐𝑖𝑡 = 𝛾0 + 𝛾1∆𝑆𝑖𝑡 + 𝜖𝑖𝑡                                 eq.3 

where 𝑟𝑡 is the futures contract log return for time t, 휀𝑡 is the 

error term with mean zero and conditional variance 𝜎𝑡
2, 𝑐𝑡 is 

net carry cost: 𝑐𝑡 = In(𝐹𝑡) − ln(𝑆𝑡 ) 𝑇𝑇𝑀𝑡 . 𝑇𝑇𝑀𝑡 is the time 

left to maturity at time t. The hypothesis holds if 𝛿 and  𝛾1 

are strictly negative and significant. 

 

Data 
The spot and futures (f#) contract prices were obtained from 

the Fish Pool website (www.fishpool.eu). The data span 

from 2005 to 2015 and 1 to 12 month maturity futures 

contracts were included in the analysis. The evolution of 

prices is shown in figure 1 below: 
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Abstract 
The study examines the relationship between salmon spot market prices and up to 12 month maturity futures contract prices. 

Mixed results are found but in majority of the cases; cointegration relationship is established and unbiasedness hypothesis is 

found to hold, revealing the presence of risk neutrality and market efficiency. Also, futures contracts tend to lead the spot 

market. The shorter the futures contract, the higher the volatility and hence the higher would be the risk premium. The 

evidence points towards a maturing exchange market capable of serving as a price risk management tool.   

The summary statistics is shown in figure 2 below: 

 

 

 

 

 

 

 

 

 

 

 

 

As observed, the mean and coefficient of variation 

decreases with increasing futures contract maturity. 

Implying that near month contracts are more volatile. 

 

Results 

First, all series tested unit root using the ADF test and a 

series of panel unit root test. Following this, the 

cointegration test of Johansen ML approach is 

undertaken. The results are presented in Table 1 below: 

 

 

 

 
 

U N I V E R S I T Y  O F  C O P E N H A G E N  

F A C U LT Y  O F  S C I E N C E  

I N S T I T U T E  O F  F O O D  A N D  R E S O U R C E  E C O N O M I C S  

R O L I G H E D S V E J  2 5 ,  1 9 5 8  F R E D E R I K S B E R G  C ,  D E N M A R K  

 Spot and futures contract prices move together 

(cointegrated) for 8/12 contracts for maturity periods (in 

months) – 1, 2, 3, 4, 5, 6, 9 and 12 (see Table 1). 

 Unbiasedness (a=0 β=1) holds in 7/8 cointegrated pairs at 

the 5% significance level (all excl. the 12-month futures 

contract) – last column in Table 1. 

 Weak exogeneity (Table 2) – futures contracts for  3,4,5,9 

and 12 months maturity lead the spot markets (5/8 

cointegrated pairs). 

Tables 3 and 4 present the term structure of volatility 

(Samuelson hypothesis) respectively from the GARCH model 

and the Bessembinder et al theory/model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Conclusion 
 The salmon futures market shows a maturing market and is 

capable of being used as a price risk management tool. 

 

 Long running contracts are less volatile and hence the cost 

of insurance paid in the form of risk premium will be less in 

such contracts. 
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 The 

parameters:  

𝛿 and  𝛾1are 

statistically 

significant 

and negative. 

 

 Volatility 

increases 

with time to 

maturity 

 

 Not 

surprising 

since Atlantic 

salmon 

exhibit short 

term 

seasonal 

cycles as 

agricultural 

products. 

IIFET 2016 (11-15 July) 

ABERDEEN, SCOTLAND 

http://www.fishpool.eu/
http://www.fishpool.eu/
http://www.fishpool.eu/
http://www.fishpool.eu/
http://www.fishpool.eu/
mailto:iay@ifro.ku.dk
mailto:max@ifro.ku.dk
mailto:rn@ifro.ku.dk

