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ABSTRACT 

Russia is experiencing deep structural changes in many areas. For the seafood industry important 
developments are large increases in household incomes, development of modern super- and hypermarket 
distribution channels, and product innovations. In the seafood category consumers are adopting new 
species and new product forms at a rapid rate. Herring is one of the species that is experiencing these 
changes. The dominant product form has traditionally been whole salted herring, typically sold at open 
markets. Herring sold in the traditional unprocessed form has been a protein source for poor people, 
consumed at home. But more processed and expensive product forms that are distributed through modern 
distribution channels have increased their market share during the data period.  

We employ a panel data set on monthly per capita demand for different herring products in six Russian 
regions, from unprocessed to value added products, to test hypotheses on the structure of herring 
consumption. We estimate dynamic panel data demand systems, with region-specific estimates of price 
and income elasticities. The six regions in the data set have large differences in average per capita 
income. Our econometric estimates indicate significant structural regional differences in per capita 
consumption of different products, also after controlling for income differences. We find that whole 
herring is generally an inferior good, whereas fillet herring products tend to be normal goods. This 
suggests that if incomes continue to increase, consumption will shift further from unprocessed to value 
added herring products. 

Keywords: Demand, herring, panel data, SURE 

INTRODUCTION 
 
The Russian society is experiencing deep structural changes in many areas. For the seafood industry 
important developments are large increases in household incomes in some regions and socioeconomic 
groups, development of modern distribution channels to consumers, and product innovations. Since 1999 
Russia’s GDP has experienced annual growth of 5 to 10%. Income growth has been uneven between 
regions and socioeconomic groups, and income differences are larger than what is generally the case in 
Western countries. Over the last ten years the distribution of food to Russian consumers has changed, 
with the rapid growth of so-called modern distribution channels, primarily in the form of retail chains 
with supermarket and hypermarket sales outlets. Distribution technologies and organization has been 
transferred from Western countries by both domestic and multinational retail chains. The diversity of food 
products has increased dramatically, and segments of the Russian population seem to adopt new food 
products at a rapid rate. Consumers are also including new species in their seafood consumption, and new 
product forms. Herring, which has long traditions in Russia, is one of the species that is experiencing 
these changes. We employ a panel data set on monthly regional per capita demand for different herring 
products, from unprocessed to value added products, to test hypotheses on the structure of herring 
consumption. The panel is based on a monthly survey of consumers in six different regions.  
 
The dominant product form has traditionally been whole salted herring, typically sold at open markets. 
According to surveys 30-40% of households consume herring once or more a week. Herring sold in the 
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traditional unprocessed form has been a protein source for poor people, consumed at home. But it is also 
processed into product forms that are more expensive. Increasingly, the processing is being done by 
seafood processors in stead of at home.  
 
We estimate dynamic per capita demand systems. The six regions in our data set have large differences in 
average per capita income. Our econometric estimates indicate significant structural differences between 
per capita consumption of different products, also after controlling for income differences. We find that 
whole herring may be an inferior good, whereas fillet herring products are normal goods. This suggests 
that if income continues to increase, consumption will shift from unprocessed to value added herring 
products, a trend that is also observed for other seafood in Russia. It is less clear what effect further 
income growth will have on total demand for herring. 
 
Herring is a raw material which is versatile in the sense that it can be marketed both as fairly unprocessed 
and undifferentiated in the form of whole salted herring sold in bulk and as highly processed and 
differentiated products in the form of herring filets that are branded, packaged and flavored with different 
marinades and sauces. This makes it interesting as a case study to test hypotheses on shifts in Russian 
food consumers’ behavior. 
 
The paper is organized as follows: Section 2 provides a short presentation of the data. In section 3 a 
descriptive analysis of patterns of herring consumption is provided. Section 4 presents the econometric 
models to be estimated. In section 5 we present the empirical results from the econometric models. 
Finally, section 6 provides concluding remarks. 
 

DATA 
 
We have access to survey data collected by GfK/Europanel, where a representative sample of around 
7000 Russian households report their consumption each month. The households are selected from all 
Russian regions, and the survey data is used to construct regional aggregates based on the proportion of 
respondents relative to the total regional population. The six regions are: Central Federal District, 
Southern Federal District, Northwestern Federal District, Far Eastern and Siberian Federal District, Urals 
Federal District, and Privolzhsky (Volga) Federal District. From the survey we obtain data on total 
regional consumption of different herring product categories in volume (metric tonnes net product 
weight) and value (mill. Rubles).  
 
The herring products are classified in two ways, by (1) packagingi and (2) type of processing. Here, we 
focus on type of processing, which have four product categories: "Fillet Herring in Portions", "Filleted 
Herring", “Herring in Rolls”, and "Whole Herring". Moreover, we will primarily study the two dominant 
categories, by volume and value, “Fillet herring in portions” and “Whole herring”. 
 
THE RUSSIAN HERRING MARKET 

 
This section provides a discussion of the Russian market for herring, which has to be analyzed in context 
of the Russian economy and society. 
 
There are larger differences between the center, represented primarily by Moscow and St. Petersburg, and 
periphery in Russia than most other countries in Europe. The differences are economic, social and 
cultural. Changes in incomes, distribution channels and consumption patterns have been lead by the 
center. It will probably take time for parts of some regions to catch up with Moscow and St. Petersburg, 
and one should expect in a country as diverse as Russia that there will always be significant differences in 
consumption patterns, including food consumption. 
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The average per capita monthly income exhibits large variations between regions, as shown in Table I. 
The Ural region had the highest per capita monthly income (17544 rubles), followed by the Central region 
(which includes Moscow) and the North-West region (which includes St. Petersburg). At the bottom is 
the Volga region (10101 rubles) and the South region (8880 rubles). The income in the most affluent 
region, Ural, is 97% higher than in the South region, and this relative difference has only been reduced 
marginally from 2005 to 2007. Another noteworthy feature is the rapid increase in real income. Both in 
2006 and 2007 the real income increase on a national basis was around 13%.  
 

Table I. Real monthly income per capita in Rubles. Average January-July 

 Region 2005 2006 2007 

Central Region (incl. Moscow) 11095 13093 14970 
North-West Region (incl. 
St.Petersburg) 11582 12661 14702 
Siberia&Far East Region 10454 11538 13150 
South Region 6819 7654 8880 
Ural Region 13597 15292 17544 
Volga Region 7682 8596 10101 

Russia National 10041 11386 12818 

Source: GfK/Europanel 
 
Russia has over the last years experienced a rapid growth in so-called modern retail distribution channels, 
which include supermarkets and hypermarkets owned by retail chains. This development has partly been 
driven by income growth. According to figure 1, the share of modern distribution channel grocery sales in 
per cent of total retail sales has increased from 7% in 1999 to 45% in 2006.  
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Figure 1. Modern distribution channel grocery sales in per cent of total retail sales (Source: Planet 

Retail) 
 
The modern distribution channels generally have more advanced logistics than the old distribution 
channels. They have partly adopted information and logistical technologies from multinational retail 
chains, and have greater capacities in transportation and storage of chilled food. Modern distribution 
channels supply a greater diversity of products, including more value added products. The increasing 
range of products available in the shops is both an indication of shifts in Russian consumers’ incomes and 
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preferences, and the increased ability of suppliers to bring these products to the consumers. The 
increasing range of products in many food product categories respond to consumers’ preferences for 
quality, variation, convenience (“easy to prepare”), and health benefits. This also seems to be the case for 
seafood in general, and herring in particular. 
 
A rather dramatic shift in herring consumption has taken place during the data period. As Table II shows, 
there was a large decline in per capita consumption of whole herring from 2006 to 2007, from 0.14 kg per 
month to 0.10 kg. During the same period consumption of fillet herring in portions more than doubled. In 
other words, there is a shift from unprocessed to more processed herring products. This probably also 
coincides with a shift in consumption from traditional outlets, such as open markets, to modern 
distribution channels in the form of super- and hypermarkets. Total herring product demand has changed 
less, from 0.197 kg per month in 2005 to 0.188 kg in 2007, a reduction of 5%. 
 

Table II. Monthly average per capita consumption of herring products January-July in whole 

herring equivalents (kg per kapita)
ii
 

Product 2005 2006 2007 

Fillet Herring in Portions 0.037 0.037 0.080 

Filleted Herring 0.006 0.008 0.010 

Whole Herring 0.154 0.144 0.098 

Herring Total 0.197 0.189 0.188 

Source: GfK/Europanel 
 
Table III presents monthly average per capita consumption measured in whole herring equivalents by 
region. The relatively poor South region had the highest per capita consumption of herring in 2005 and 
2006, while the North-West region had the lowest consumption. But in 2007 the Ural region, which also 
has the highest income per capita, has by far the highest per capita consumption. The Nort-West region 
and the Volga region have the lowest consumption. There does not seem to be any clear relationship 
between average regional per capita income and herring consumption over time.  
 
Finally, Table III provides standard deviation of per capita consumption between regions. The increase in 
standard deviations from 2005 to 2007 gives indication of some divergence in per capita consumption of 
herring. At the least, there does not seem to be any process of convergence. 
 

Table III. Monthly average per capita consumption of herring products January-July in whole 

herring equivalents by region (kg per kapita) 

Year 2005 2006 2007 

Central Region (incl. Moscow) 0.20 0.19 0.18 
North-West Region (incl. 
St.Petersburg) 0.16 0.12 0.16 

Siberia&Far East Region 0.18 0.17 0.20 

South Region 0.26 0.24 0.21 

Ural Region 0.18 0.18 0.27 

Volga Region 0.19 0.20 0.15 

Russia National 0.20 0.19 0.19 

St.dev. regions 0.031 0.036 0.039 

Source: GfK/Europanel 
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Next, we examine the development of consumption for the two product categories whole herring and fillet 
herring in portions by region. Tables IV and V show per capita consumption of whole herring and fillet 
herring in portions, respectively. 
 
The South region has the highest consumption of whole herring in all three years, according to Table IV, 
but there is a significant decline from 2006 to 2007. The North-West region has the lowest consumption 
in 2005 and 2006, but in 2007 the Ural region has by far the lowest consumption.  
 
According to the standard deviations presented at the bottom of Table IV, which decline from 2005 to 
2007, there seems to be some convergence in per capita consumption of whole herring. 
 

Table IV. Per capita consumption of whole herring January-July (kg product weight per capita) 

 

Year 2005 2006 2007 

Central Region (incl. Moscow) 0.152 0.141 0.108 

North-West Region (incl. St.Petersburg) 0.099 0.071 0.076 

Siberia&Far East Region 0.139 0.140 0.102 

South Region 0.223 0.201 0.126 

Ural Region 0.123 0.117 0.038 

Volga Region 0.155 0.152 0.092 

St.dev. regions 0.038 0.039 0.028 

Source: GfK/Europanel 
 
When we in Table V turn to fillet herring in portions, we see that the Ural region has the highest per 
capita consumption in all three years, and that the consumption increases by a factor of four from 2006 to 
2007. The Central, North-West and Volga regions have the lowest per capita consumption in 2007.  
 
According to the standard deviations presented at the bottom of Table V, which increase considerably 
from 2005 to 2007, there is a process of divergence in per capita consumption of fillet herring in portions. 
 
Table V. Per capita consumption of fillet herring in portions January-July (kg product weight per 

capita) 

Region 2005 2006 2007 

Central Region (incl. Moscow) 0.022 0.020 0.032 

North-West Region (incl. St.Petersburg) 0.024 0.022 0.032 

Siberia&Far East Region 0.020 0.014 0.049 

South Region 0.020 0.019 0.041 

Ural Region 0.027 0.033 0.125 

Volga Region 0.016 0.022 0.031 

Russia National 0.021 0.021 0.045 

St.dev. regions 0.003 0.006 0.033 

Source: GfK/Europanel 
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The development in per capita sales volumes of whole herring and fillet herring in portions are shown in 
figure 2. We see that the traditional product group, whole herring, experienced a clear downward trend 
from January 2005 until the summer of 2007. The consumption of fillet herring is relatively stable until 
the late summer of 2006, and then increases until it seems to stabilize at a level that is twice as high from 
the end of 2006 until the rest of the data period. 
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Figure 2. National average herring consumption per capita 
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Figure 3. National average real price (Source: GfK/Europanel) 

 
The real price of the two most important product groups experienced a somewhat different development 
from January 2005 to late summer of 2007, as shown in Figure 3. The price of whole herring had an 
upward trend from January 2005 to late summer of 2006, while the trend has been declining since then. 
The time of the trend shift coincides with the time of increase in fillet product consumption shown in the 
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previous Figure. Fillet herring has a declining price trend from January 2005 until early 2007, and then 
the price starts to increase.  
 

ECONOMETRIC MODEL SPECIFICATION 
 
This section presents the empirical model specifications. A priori, there are several considerations that 
should guide us in the model specification process. The econometric model should account for structural 
differences between regions in herring product demand responses. Moreover, it should allow for 
differences in short- and long-run demand responses. Since different herring products may be subject to 
the same exogenous shocks, as captured in the error term of the econometric demand model, it should 
allow for potential correlation between error terms.  
 
Econometric demand studies use several techniques for estimating elasticities of demand from panel data. 
These estimators vary in their degree of parameter heterogeneity, with pooled estimators at the one 
extreme and individual country estimators at the other. There has been a debate on whether to use 
homogeneous or heterogeneous model parameters over the cross-section (Maddala, 1991; Maddala et al., 
1997; Pesaran and Smith, 1995; Baltagi and Griffin, 1997; Baltagi Griffin and Xiong, 2000; Baltagi, 
Bresson, Griffin, and Pirotte 2003; Asche, Nilsen and Tveterås, 2008). Intermediate estimators in terms of 
heterogeneity include standard panel data estimators, i.e. fixed and random effects estimators, and the 
more novel iterative empirical Bayes estimator advocated in Maddala (1991), also called the shrinkage 
estimator. The latter estimator use OLS estimates as starting values and “shrink” these estimates towards 
a common normal distribution through an iterative estimation procedure.  
 
When there is potential parameter heterogeneity between the countries, the fixed effects estimator is 
likely to impose strong restrictions on the slope parameters. In the case of a dynamic panel data model 
and coefficients differing between cross-sections, Pesaran and Smith (1995) argue that “pooling and 
aggregating give inconsistent and potentially highly misleading estimates of the coefficients, though the 
cross-section can provide consistent estimates of the long-run effects”. The larger the degree of parameter 
heterogeneity, the greater the bias of the long-run effect provided by the homogeneous estimators. When 
the number of time observations is small, the bias of the pooled estimator is likely to be a serious problem 
(Pesaran and Smith, 1995). Hence, the long-run elasticities provided by the fixed effects estimator are 
likely to be biased if there are structural differences between cross-sections. 
 
We estimate by Zellner’s (1962) SURE a two-equation log-log demand system of per capita herring 
demand for herring product groups “Fillet Herring in Portions” and “Whole Herring” on a panel of 
Russian regions. The model is specified as: 
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where subscripts i, m, r and t represent herring products (i = {Fillet Herring in Portions, Whole Herring}), 
month (m = 1, 2, …, 11), region (r =  { Central Region (incl. Moscow), North-West Region (incl. 
St.Petersburg), Siberia & Far East Region, South Region, Ural Region, Volga Region }), and time period 
(t = 1, 2, …, 31), respectively.  
 
The short-run elasticities of demand w.r.t. prices and income are given by 
 

Pir

SR
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Iir
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while the long run elasticities of demand are given by 
 

( )irDPir

SR

Pire αα −= 1/ ,  ( )irDIir

LR

Iire αα −= 1/ . 

 
When the model is estimated by Zellner’s SURE the equations are linked by the fact that their 
disturbances uirt are allowed to be correlated across equations i, which seem reasonable given that some 
exogenous shocks probably influence the demand for both products. By taking account of the correlation 
of the error terms across equations we obtain estimates that are more efficient than the usual least squares 
statistics, and appropriate test statistics in hypothesis testing. 
 
The model is estimated on six regions for the period January 2005 to July 2007, implying that we have 
6*30 = 180 observations at our disposition. The dependent variable is per capita demand in kilos. 
Explanatory variables are the average regional own-price of the herring product group and the average 
regional price of the other herring product, average per capita monthly income, and monthly dummy 
variables to capture seasonal shifts. We also include lagged regional demand as an explanatory variable. 
This allows one to distinguish between short- and long-run demand elasticities. The short-run elasticities 
associated with price and income variables are given by their coefficients, while the long run elasticities 
are given by the price and income coefficients divided by one minus the coefficient associated with the 
lagged demand variable. 
 
The model is an extension of a standard fixed effects panel data model, which only allows the intercept to 
vary across units. It is specified such that it allows for heterogeneity across regions in own-price, cross-
price and income elasticities, since a separate parameter is estimated for each region. This allows us to 
test several hypotheses on regional differences in demand responses. 
 

By including region-specific fixed effects αir (on the constant term) we allow for structural time-invariant 
differences in herring demand across regions, which is independent of income levels and prices. 
 

EMPIRICAL RESULTS 
 
We estimated a two-equation system of demand for whole herring and fillet herring on Russian regional 
panel data using Zellner’s SUR procedure, accounting for heterogeneity with region specific effects in 
intercept and slope parameters. 
 
The empirical results for econometric demand system (1) provide support for heterogeneity in demand 
responses across regions for both whole herring and fillet herring in portions.iii A likelihood ratio test of 
model (1) against a restricted model with homogeneous slope parameters firmly rejected the latter with a 
chi-square test statistic of 79.43 (40 df, p-value = 0.0002). Furthermore, a the likelihood ratio test also 
rejected a restricted version of model (2) with all slope parameters homogeneus, with a chi-square test 
statistic of 66.72 (32 df, p-value = 0.0003).  
 
Tables VI and VII present the derived short run and long run elasticity estimates. The model has no 
restrictions on symmetry of cross-price elasticities and homogeneity of degree zero in prices and income. 
A restricted model with symmetry and homogeneity imposed was rejected with a chi-square test statistic 
of 46.63 (18 df, p-value = 0.0002). Also a restricted model with only symmetry imposed was rejected 
(chi-square test statistic of 20.78, 6 df, p-value = 0.002). It should be noted, however, that the empirical 
results on price and income elasticities largely hold also for the restricted models, which are not presented 
here.  
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According to Table VI  the own price elasticity of whole herring varies across regions, and is not different 
from zero in the majority of regions at conventional confidence levels. In the North-West region the own 
price elasticity is significantly negative, while in the Ural region it is significantly positive.  
 
According to the estimated income elasticities whole herring is an inferior good (i.e. statistically 
significant negative value) in all regions but one – the Ural region, where the income elasticity is positive, 
but not significantly different from zero. 
 
The estimated intercepts vary significantly across regions, implying that if incomes and prices had been 
equal across regions, per capita consumption would have been different. After having controlled for 
income levels etc. the demand for whole herring is highest in the North-West region that includes 
St.Petersburg, and lowest in the Ural region. 
 

Table VI. Estimated Short- and Long-Run Elasticities from Whole Herring Demand Equation with 

Region-Specific Effects 

Elasticity  Short run    Long run  

 Estimate t-value P-value  Estimate t-value P-value 

ePW,Central 0.389 1.20 0.228  0.525 1.15 0.252 

ePW,North-West -1.132 -1.90 0.058  -1.694 -1.67 0.095 

ePW,Sib&Far East -0.029 -0.07 0.943  -0.037 -0.07 0.943 

ePW,South 1.155 1.53 0.127  1.693 1.47 0.141 

ePW,Ural 0.676 2.00 0.046  1.408 2.22 0.026 

ePW,Volga 0.353 0.51 0.609  0.431 0.52 0.606 

ePF,Central 0.325 1.21 0.226  0.439 1.24 0.214 

ePF,North-West -1.185 -1.80 0.072  -1.772 -1.60 0.109 

ePF,Sib&Far East 0.455 1.80 0.072  0.576 1.72 0.086 

ePF,South 0.140 0.30 0.767  0.205 0.29 0.769 

ePF,Ural 1.241 3.74 0.000  2.586 3.05 0.002 

ePF,Volga -0.239 -0.57 0.568  -0.291 -0.58 0.561 

eI,Central -0.567 -1.93 0.053  -0.766 -2.15 0.032 

eI,North-West -0.814 -1.97 0.049  -1.217 -2.10 0.036 

eI,Sib&Far East -0.797 -2.31 0.021  -1.009 -2.48 0.013 

eI,South -1.277 -2.60 0.009  -1.871 -3.79 0.000 

eI,Ural 1.170 1.48 0.140  2.439 1.26 0.208 

eI,Volga -1.782 -4.13 0.000  -2.172 -5.27 0.000 

 
According to Table VII the own price elasticity for herring fillet is significantly negative and elastic (<-1) 
for all regions but one – the South region, where it is not statistically different from zero. 
 
The cross-price elasticities are not consistent in terms of sign between the whole herring demand equation 
(Table VI) and the fillet herring in portions demand equation (Table VII). According to table VI fillet 
herring in portions is a substitute for whole herring in the majority of regions, while according to Table 
VII the two goods tend to be complements. The model with symmetry imposed, which is not presented 
here, also provided a mixed picture, but where only in one region where the two products statistically 
significant complements. 
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The estimated income elasticities for fillet herring are positive in most regions, although only statistically 
significantly different from zero only in two regions – the South region and Siberia & Far East region. It 
is interesting to note that the poorest region (South) as measured by per capita income has the highest 
income elasticity, while the richest region (Ural) has the lowest income elasticity. The results provide 
some support for a positive but declining income elasticity as income increases. Hence further income 
growth should pull demand for more processed herring upwards, but a declining rate.  

 

Table VII. Estimated Short- and Long-Run Elasticities from Fillet Herring in Portions Demand 

Equation with Region-Specific Effects 

Elasticity  Short run    Long run  

 Estimate t-value P-value  Estimate t-value P-value 

ePW,Central -1.059 -3.17 0.002  -1.061 -2.75 0.006 

ePW,North-West -1.718 -2.04 0.041  -3.224 -1.67 0.095 

ePW,Sib&Far East -1.651 -4.85 0.000  -3.554 -4.34 0.000 

ePW,South -0.096 -0.16 0.874  -0.219 -0.16 0.875 

ePW,Ural -1.837 -3.94 0.000  -2.147 -4.19 0.000 

ePW,Volga -1.656 -3.05 0.002  -2.458 -2.89 0.004 

ePF,Central -0.951 -1.80 0.073  -0.953 -2.16 0.031 

ePF,North-West -1.716 -2.26 0.024  -3.221 -1.88 0.061 

ePF,Sib&Far East 0.507 0.93 0.353  1.091 0.88 0.380 

ePF,South -1.329 -1.20 0.230  -3.039 -1.36 0.174 

ePF,Ural -0.955 -2.05 0.040  -1.116 -2.41 0.016 

ePF,Volga -0.673 -0.65 0.516  -0.998 -0.70 0.484 

eI,Central 0.288 0.81 0.418  0.288 0.84 0.401 

eI,North-West 0.389 0.70 0.481  0.730 0.76 0.447 

eI,Sib&Far East 0.905 1.89 0.059  1.948 2.15 0.032 

eI,South 1.063 2.09 0.037  2.430 2.49 0.013 

eI,Ural 0.094 0.10 0.923  0.109 0.10 0.922 

eI,Volga 0.406 0.88 0.379  0.603 0.93 0.353 

 
The monthly dummy variables present evidence of significant seasonal variations in demand after having 
controlled for prices, incomes etc. Demand for both whole and fillet herring products are highest in 
December, and lowest in the summer. 
 

SUMMARY AND CONCLUSIONS 
 
We have analyzed Russian consumers’ demand for herring products during a time period that was 
characterized by high income growth, and probably by large changes in consumption patterns. The 
changes are so dramatic that one could make the bold claim that the most recent Russian revolution is a 
consumer revolution. 
 
During the period January 2005 – July 2007 real monthly income of Russian consumers increased rapidly 
in all regions. The average national increase was 46%, while the highest increase was in the central region 
that includes Moscow, with 55%, and the lowest increase was in the North-West Region that includes 
St.Petersburg. There are large differences in average income between regions, ranging from 36% above 
the national average in the Ural region and 30% below in the South Region. 
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Overall herring consumption has declined slightly during the January 2005 – July 2007 period. The 
decline in volume terms is 5% from Jan-Jul 2005 to Jan-Jul 2007. This reduction is driven mainly by a 
decline in the consumption of whole herring by 37% from Jan-Jul 2005 to Jan-Jul 2007. On the other 
hand, consumption of fillet herring in portions has increased by 114% in the same period. 
 
Average prices have declined for both whole herring and fillet herring in portions from January 2005 to 
July 2007. But the decline is larger for fillet herring. 
 
To sum up the implications of our econometric results, income growth during the data period caused a 
reduction in the demand for whole herring. For fillet herring both declining prices and income growth 
contributed to a growth in demand. If incomes continue to grow in the future one should expect a further 
increase in fillet herring demand at the expense of whole herring. 
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ENDNOTES 

i The following four product categories are distinguished by packaging: "Herring - Bulk / Not Prepacked", "Herring 

- Canned", "Herring - Glass Package", and "Herring – plastic package". 

ii The fourth product category, ”Herring in rolls”, is sold in very small quantities, and consequently excluded from 

the table. 
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iii See Kristin Lien, Ragnar Tveterås, and Sigbjørn Tveterås “Changes in herring consumption in Russia, SNF 

Working Paper No. 32/07 at www.snf.no for econometric parameter estimates and specification tests. 

 


