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ABSTRACT 

The formulation of demand functions for aquatic products has been prevalently practiced worldwide, but 
still represents a rather new phenomenon in the area of applied economics in Vietnam. This paper focuses 
on estimates of demand functions for Norwegian salmon products. Log-linear functions are used to 
construct the model. The major objective of the research is to define the own-price elasticity of demand, 
income elasticity of demand, and cross-price elasticity of demand in the context of the salmon industry. 
The research findings are hoped to bring some added values to the improved teaching and educational 
training at Nha Trang University, in addition to providing salmon importers in Vietnam with scientific 
foundations for making relevant, appropriate decisions in the fast-moving economic integration process. 
A further step is to compare these findings with those from recent studies cited in literature about 
theoretical and empirical dimensions of salmon demand. 

Keywords: Demand function model, elasticity of demand of the salmon. 

INTRODUCTION (RESEARCH ISSUES) 

Estimating demand functions and elasticity has become a significant task to micro-economists worldwide, 
and is also regarded as a way to lend more credibility to, and build on the established demand theory. In 
more practical terms, for either macro policy makers or micro managers, let’s say, entrepreneurs,  the 
estimation of demand functions earns a special place in planning, predicting and decision-making in 
countless life events. This science-based management method has produced high effectiveness and has 
been shown to be immensely relevant in various management applications. 

According to official statistics released by the Ministry of Fisheries (2007), Vietnam is importing   
seafood products from over 40 countries and territories at an approximate value of 90-100 US$ million 
per year, equivalent to 4 - 5% of seafood export turnovers. Principle importers are from Asia, comprising 
India (accounting for 26%), China (18%), Japan (11%), Hong Kong (9%), ASEAN (18%), Taiwan (6%) 
and so on. Main imported products are frozen shrimp and fish whereby frozen shrimp make up more than 
70%, 10-16% for frozen fish and the rest for other kinds of products such as fresh salmon, frozen salmon, 
lobsters, canned fish, clams, snails and various marine finfish. Take salmon as a specific case for 
consideration. On average, around 1,500 tons of salmon are annually imported from European countries 
for processing operations, re-exporting or domestic consumption. As predicted by the Ministry of 
Fisheries, to accommodate the rising trend of export-driven demands, and with the annual increase of 8-
10% in seafood imports, the total amount of US$ 190 million of seafood imports by 2010 is completely a 
real figure. 

Since salmon importation is experiencing a similar upward pattern, policy makers and importers alike 
should be provided with emperical evidence for a broad understanding of how the imported seafood 
market works and for particular insights into how Norwegian salmon achieved its status in Vietnam. It is 
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more meaningful when success in this complicated business environment is attributable to science-based 
decisions.  

In modern economic management, the understanding of qualitative aspects of market factors and 
relationships turn out to be insufficient. Quantitative methods should be used as complements to generate 
unbiased decisions. In order to grasp factors influencing demand for Norwegian salmon and to quantify 
them for measurements, researchers often employ econometric models for analysis. This is because 
econometric models, once being successfully built, possess superior features for market predictions with 
respect to demands, price elasticity of demand and income elasticity of demand. Also, they facilitate 
decision making in  different situations with a certain degree of reliability. It attests to the fact that the 
study of “The formulation of demand function for Norwegian salmon in Vietnam ” is of high 
relevance and usefulness. 

MODEL SPECIFICATION AND RESEARCH DATA  

In order to identify substitutes for salmon, the expert method has been conducted. However, experts along 
with other key players in the seafood industry stated that salmon was recently introduced into Vietnam 
but achieved a relatively special status. This can be explained by price, consumer preference, processing 
techniques and various diet possiblities. Understandably, it is rather difficult to find out other kinds of fish 
as proper substitutes for salmon. As a result, the model of salmon demand in Vietnam is constructed 
without the inclusion of substitutes.  

The proposed research model can be represented by the loglinear regression function and formulated on 
the following assumptions: 

- Quantity (Qt) is the endogenous variable, which means its value is defined within the model. 

- Other independent variables comprising price, income, historical demands and other seasonal dummy 
variables are exogenous. In other words, they have no explicit causes in the model. 
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Where: 

Qt : Demand for salmon at time t. In this study, demand for salmon is defined as the quantity of 
Norwegian salmon imported into Vietnam at time t (Unit: tons/month), 

Pt : Price of Norwegian salmon at time t (Unit: VND/kg), 

It : Real average income at time t. In this study, the average GDP per capita per quarter in Ha Noi and 
Ho Chi Minh Cities is used as the proxy variable for income (Unit: 1000 VND/person/month), 

Qt – 1: Demand for salmon at time t-1. It reflects the quantity of salmon imported into Vietnam at t-1 
(Unit: tons/month), 

Dt: Seasonal dummy variable. It is to measure effects of seasonal sensitivity factors in salmon demands 
on the monthly basis. Since there are a total of twelve months in a year, 11 dummy variables are assigned 
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and the twelfth month (December) is selected to be the reference point of time (specifically, D1 is 
represented by 1 for January and by 0 for the other months, D2 by 1 for February and 0 for the others, D3 
by 1 for March and 0 for the others, D4 by 1 for April and 0 for the others, D5 by 1 for May and 0 for the 
others, D6 by 1 for June and 0 for the others, D7 by 1 for July and 0 for the others, D8 by 1 for August and 
0 for the others, D9 by 1 for September and 0 for the others, D10 by 1 for October and 0 for the others, D11 
by 1 for November and 0 for the others), 

Ut : Random error. 

Secondary data with time-series representation are primarily used for analysis, and collected from some 
following sources: 

- The monthly data of Norwegian salmon imported into Vietnam with respect to volume and value (FOB) 
from January, 1998 to December, 2006. These figures are provided by the Norwegian Seafood Export 
Council. The average price per kilogram is defined as the total value divided by quantity. Prices are 
converted from Norwegian Kroner (NOK) into Vietnamese Dong (VND) through references of average 
monthly exchange rate between NOK and VND (VND/NOK) from the website http://www.oanda.com/.   

- The real average price per kilogram of salmon is calculated based on the Vietnamese Consumer Price 
Index (CPI) on the monthly basis from January, 1998 to December 2006. The CPI index is collected from 
the General Statistics Office of Vietnam. 

- Average income per capita per month in Ha Noi Capital and Ho Chi Minh City , the two largest 
economic centers of Vietnam, is targeted. These data are collected from Statistics Offices in Ha Noi and 
Ho Chi Minh. 

http://www.oanda.com/
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 Figure 1. Quantity and real prices of Norwegian salmon imported into Vietnam, 1998-2006 (Dong/kg 
and tons). 

Figure 1 illustrates real prices and volume levels of Norwegian Salmon imported into Vietnam from 
January 1998 to December 2006. Both price and quantity fluctuate up and down in the relatively steady 
pattern during the period from January 1998 to December 2002. The trend started to move out of the 
regular path in 2003 when the increase in quantity came at the downward tendency of prices. But overall, 
this period experienced relatively stable ups and downs in prices and volume across the months. It is 
apparent that time sensitive seasonal factors play a role in explaining salmon demands in Vietnam.  

Research hypotheses: 

- H1: The increase in salmon price leads to a decrease in salmon demand and vice versa. The negative 
relationship (-) between these two variables is expected. 

- H2: The increase in average per capita income leads to the increase in demand for salmon, thus, the 
corresponding increase in Norwegian salmon quantity imported into Vietnam. Thus, the positive 
relationship (+) between these two variables is expected. 
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- H3: The current demand for salmon increases if the previous figure registers a similar rise. So, a positive 
relationship (+) between the current and the previous demand is expected. 

- H4: Salmon consumption goes up when it approaches the end of the year (Calendar year). In other 
words, salmon are more preferably consumed during the Christmas time. A positive relationship (+) 
between salmon consumption levels and the seasonal dummy variable is expected. 

- H5: Salmon is considered luxury goods in Vietnam. Therefore, the income elasticity of demand for 
salmon is expected to be higher than 1. 

- H6: The price elasticity of demand for salmon in Vietnam market is expected to be lower than that in 
other larger markets worldwide. 

Monthly data from 1998 to 2006 are used to analyze demand structures for Norwegian salmon in 
Vietnam. The demand function (1) is first estimated by means of the Ordinary Least Square (OLS) 
method. It is then tested through some prognostic methods. Specifically, the Breusch – Godfrey test (BG) 
is conducted to detect autocorrelation in noises/error terms/residuals, next, the Cochrane – Orcutt iterative 
procedure is performed to deal with serial autocorrelation in noises. Dummy variables including D10, D11 
are statistically insignificant, and therefore removed out of the model. 

EMPIRICAL RESULTS 

Results from model estimation through the OLS method are derived in support of Eviews software as 

follows: 
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Table 1: The final results of model estimates (Eq.1). 

Dependent Variable: LOG(Qt)     
Method: Least Squares     
Date: 06/11/08   Time: 16:27     
Sample (adjusted): 1998M09 2006M12   
Included observations: 100 after adjustments   
Convergence achieved after 7 iterations   

          
          

Variable Coefficient Std. Error t-Statistic Prob.   
          
          
C -38.36958 7.465461 -5.139613 0.0000 

LOG(Pt) -0.538384 0.198874 -2.707164 0.0083 
LOG(It) 5.691097 0.864528 6.582893 0.0000 

LOG(Qt(-1)) 0.260248 0.098041 2.654492 0.0096 
D1 2.113782 0.430111 4.914499 0.0000 
D2 1.764204 0.403720 4.369873 0.0000 
D3 2.586671 0.383166 6.750776 0.0000 
D4 0.941385 0.273264 3.444960 0.0009 
D5 1.108734 0.249126 4.450495 0.0000 
D6 0.912366 0.262729 3.472648 0.0008 
D7 0.840268 0.227346 3.695988 0.0004 
D8 0.820068 0.242235 3.385417 0.0011 
D9 0.940181 0.234440 4.010332 0.0001 

AR(2) 0.188915 0.114445 1.650700 0.1027 
AR(3) -0.061433 0.115224 -0.533162 0.5954 
AR(4) -0.131468 0.113876 -1.154484 0.2517 
AR(5) 0.141862 0.111518 1.272102 0.2070 
AR(6) 0.016825 0.107754 0.156141 0.8763 
AR(7) 0.004938 0.101511 0.048649 0.9613 

          
          

R-squared 0.919190     Mean dependent var 2.748128 
Adjusted R-squared 0.901232     S.D. dependent var 1.423906 
S.E. of regression 0.447497     Akaike info criterion 1.398984 
Sum squared resid 16.22053     Schwarz criterion 1.893967 
Log likelihood -50.94922     F-statistic 51.18589 
Durbin-Watson stat 2.207534     Prob(F-statistic) 0.000000 

          
          

Inverted AR Roots       .65      .35+.58i    .35-.58i -.06+.16i 
  -.06-.16i     -.61+.40i   -.61-.40i 
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The demand function for Norwegian salmon in Vietnam is represented by: 

 ( ) ( ) ( )

( ) ( )

t t t t-1 1t 2t 3t

4t 5t 6t 7t 8t 9t

ln(Q ) = -38.37 - 0.54ln P + 5.69ln I +0.26ln Q + 2.11D +1.76D +2.59D

                + 0.94D + 1.11D + 0.91D + 0.84D + 0.82D +0.94D +                               (Eq. 2)

+[AR 2 =0.19,AR 3 = 

  
  

+

( ) ( ) ( ) ( )- 0.06,AR 4 = - 0.13,AR 5 =0.14,AR 6 =0.01,AR 7 =0.005]
Estimates from Table 1 show that regression coefficients of price, income and past demand have signs in 
line with initial expectations and are statistically significant. The positive coefficient in terms of the past 
demand level suggests that prices are likely to increase (decrease) if they experienced an increase 
(decrease) in the previous month. Simply put, it is rather convincing that consuming habits should be 
treated as the important factor influencing monthly demand level. Regression coefficient with respect to 
price shows the minus sign, exhibiting the negative relationship between demand and price. This is 
completely consistent with established economic theories. Regression coefficient of income variable has 
the positive sign, which can be understood as the increase in consumer income leading to increase in 
spending for salmon. These findings demonstrate that hypotheses H1, H2, and H3 are consistent with 
research data collected in Vietnam. 

The adjusted coefficient of determination R2 of 0.9012, after satisfying white noise boundary conditions, 
 is rather high. This means price, income, the previous demand level (lagged dependent variable) and 
seasonal dummy variable explain by 90.12% of changes in salmon demand. F – statistic is equal to 
51,18589, with  Prob (F-statistic) = 0.000000 < 1%, showing that the model is fitted with data.  

Regression coefficients of seasonal dummy variables from D1 to D9 have positive signs and statistical 
significance. This result reveals that salmon demands from January to September stay higher than that in 
December (December refers to the basic month). As mentioned above, D10 and D11 have minus signs and 
are statistically insignificant. They are therefore taken out of the demand model. This refers to the fact 
that salmon demands in October and November show negligible differences from December figure. These 
findings prove that salmon demands at the final months remain lower than at the other months of a year.  

Short-term versus long-term elasticity of demand.  

Elasticity coefficients revealing features in demand patterns of Norwegian salmon in Vietnam are 

represented as follows: 

Table 2: Long-term versus short-term elasticity of demand for Norwegian salmon in Vietnam. 

Independent variable Short-term elasticity Long-term elasticity 
Price (Pt) -0.538 -0.727 
Income (It) 5.691 7.691 

Computation of elasticity coefficients: 

- The short-term price and income elasticity of demand for salmon is represented as the estimated slope 
coefficient of variables ln(Pt) and ln(It) in the sample regression model (Eq.2). It is calculated by: 

 
2 2 ln / lnQ t tE Q Pβ= = ∂ ∂  and  

3 3 ln / lnQ t tE Q Iβ= = ∂ ∂ .   
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- The long-term elasticity is calculated by:  ( ) 11Qk k kCη β −= −  whereby Ck is called the estimated 
regression coefficient of lagged demands (the past demand). 

Comments: 

The magnitude of estimated short-term and long-term elasticity coefficients with respect to price is 
computed at -0.538 and -0.727 respectively. In the long-term, if dynamic features of the model are 
included, price elasticity of demand is likely to stay higher because the frequent increase in prices will 
soften impacts on consumption. In other words, it takes time for consumers to change their consuming 
habits. 

Salmon is often referred to as a luxury good, and the income elasticity of demand is expected to be larger 
than 1 (as stated in H5). Estimates from Table 2 exhibit that in the short-term and even in the long-term, 
income elasticity of demand is 5.691 and 7.691 respectively and higher than 1. Despite the fact that these 
values are appropriate for such a luxury good, there exist certain distortions that might influence the 
validity of the research findings, that is, the proxy variable used to measure income - average GDP per 
capita in Ha Noi and Ho Chi Minh City – may not reflect accurately income levels of Vietnamese 
consumers. Nevertherless, income elasticity of demand can be explained partly by the fact that salmon 
was recently introduced into Vietnam, thus, demands for this item are just established at the intitial stage 
of the product cycle. 

DISCUSSION 

It is worth noting that there exists the remarkable difference in findings between this research and other 
relevant studies worldwide in the sense that salmon consumption in Vietnam at the final months of the 
year remains lower than in the other months. This contrasts with research results released by Bjorndal. 
Trond & Salvanes. Kjell G & Gordon. Daniel V (1994) about demands for Norwegian salmon in Italy and 
Spain , stating that demands of these two markets at the final months are higher than in the other months. 
For that reason, the H4 that “Salmon consumption goes up when it approaches the end of the year 
(Calendar year). In other words, salmon are more preferably consumed during the Christmas time. A 
positive relationship (+) between salmon consumption levels and the seasonal dummy variable is 
expected” lacks firm foundations. For practical terms, at the end of the year, especially in the festive 
season like Christmas and the New Calendar year, demands for salmon go down in Vietnam market since 
domestic consumers, as can be easily observed across cultures, are more likely to turn to traditional 
foodstuff. For instance, seafood are often with mackerel, tuna, shrimps, squids and husbandry items are 
with chicken, duck, pork, beef. As a consequence, salmon import levels decrease dramatically. This 
development works another way around in western countries where salmon, an important traditional food 
item, is preferred in the festive season. Evidently, Norwegian salmon exporters target these markets 
during the final months of the year. Meanwhile, other East Asian markets including Vietnam experience a 
reduction in the figure.  

Another important indicator that needs to be further considered for meaningful comparisons among 
salmon demand structures is short-run and long-run elasticity coefficients. 
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Table 3: Elasticity of demand for Norwegian salmon in Vietnam in comparison with other research 

findings. 

  Vietnam Spaina Italya Franceb USc Worldd 
Period 1998-06 1985-89 1985-89 1981-90 1983-87 1983-88 

Estimation 
Procedure 

Linear in 
logs OLS 

Box-Cox 
OLS 

Box-Cox 
OLS 

Box-Cox 
2SLS 

Linear 
2SLS 

Linear 
2SLS 

Short - Run elasticities 
Own Price -0.538 -1.06 -0.66 -1.66 -1.97 -2.47 
Cross Price - - 0.69 1.07 0.56 1.12 

Income 5.691 3.28 7.22 1.88 4.51 2.14 
Long – Run Elasticities 

Own Price -0.727 -1.78 -1.27 -1.30 -2.48 -4.87 
Cross Price  - - 1.34 1.31 0.27 1.98 

Income 7.691 5.51 13.85 2.30 7.12 2.33 

           a Bjorndal. Trond & Salvanes. Kjell G & Gordon. Daniel V (1994). 

b Bjorndal. Salvanes and Andreassen (1992). 

c Herrmann and Lin BH (1998). 

d DeVoretz and Salvanes 1993 (short-run) and  DeVoretz and Salvanes 1990 (long-run). 

Comparisons of short-run and long-run elasticity coefficients among studies are summarized in Table 3. 
Four studies are cited as reference. Firstly, it is the study on Norwegian salmon demands in Italy and 
Spain (Bjorndal. Trond & Salvanes. Kjell G & Gordon. Daniel V (1994)). Secondly, a similar study is 
conducted in France (Bjorndal, Salvanes and Andreassen 1992). Thirdly, the estimation on demands in 
U.S market is carried out by Herman and Lin (1988). Finally, it is the analysis on global market demands 
performed by DeVoretz and Salvanes (1990 and 1993). 

Variations across models are determined by model characteristics, estimation methods and time scale 
employed. Different models with uniform features are almost non-existent, even though the standard 
demand function is applied in these models where quantity as the dependent variable and other 
independent variables are kept the same. For example, this study uses data collected from 1998 to 2006 
whereas the similar study conducted in France relied on data for a longer period (from 1981 to 1990). 
Most other research studies process data for shorter duration. In reality, salmon has been established in 
Vietnam market longer than in markets such as Spain , Italy , America and others. Consequently, 
structural differences can occur across markets. 

Table 3 suggests that the price elasticity of demand in Vietnam is smaller than similar coefficients in 
other markets. Specifically, price elasticity in Vietnam is -0.538, Italy -0.66, Spain -1.06, France -1.66, 
United States -1.97 and in global market -2.47. The finding shows stronger proof to H6, that is, “The 
price elasticity of demand for salmon in Vietnam market is expected to be lower than that in other larger 
markets worldwide”. It demonstrates the consistency with research findings from Bjorndal. Trond & 
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Salvanes. Kjell G & Gordon. Daniel V (1994), stating that price elasticity of demand in Italy and Spain is 
lower than this indicator in France , Europe, United States and the global market. 

Different degrees of market integration can lead to different research findings, especially with respect to 
own price and cross price elasticity of demand. However, since substitutes are not brought into the model 
for analyses, cross price elasticity coefficient can not be compared. Highly integrated markets are 
expected to obtain higher elasticity because more substitutes are available, hence, consumers are more 
sensitive to changes in the price of a certain product. This principle is typically applied in the short run in 
Vietnam , Spain and Italy where price elasticity of demand is less than..... In the long term, however, price 
elasticity coefficients registered for these three markets range from -0.727 for Vietnam to -1.27 Italy and -
1.78 Spain. According to DeVoretz and Salvanes (1990), the long-run price elasticity of demand in global 
market stays at the relatively high level of -4.87. This result may derive from the application of Agent 
Dynamic Logic (ADL ) model that deals with the lagged values of both endogenous and exogenous 
variables. 

The interesting common finding among studies is that Norwegian salmon is a luxury commodity with the 
income elasticity of demand greater than 1. Nevertheless, the difference in income elasticity coefficients 
across markets shows to be rather pronounced. Thus, it is not easy to establish the impact pattern based on 
market integration. High spread can be found within Europe. For instance, the long-run income elasticity 
of demand jumps from 1.88 for France through 3.28 Spain to 7.22 Italia. Similar spread interval is also 
for markets of stronger magnitude of integration. In Vietnam , this indicator stays relatively high, at 
5.691. 

RECOMMENDATIONS FOR POLICY MAKING 

As stated earlier, an apparent objective of this research is that “The research findings are hoped to 
provide salmon importers in Vietnam with scientific foundations for making relevant, appropriate 
decisions in the fast-moving economic integration process”. Based on estimates derived from the mode, 
the following part is then contributed to recommendations for the policy making process. 

As can be read from model estimates, demand for Norwegian salmon in Vietnam in the ending months 
are lower than in the rest time of the year. It suggests that salmon importers in Vietnam should map out a 
salmon import schedule whereby temporal differences are counted properly, avoiding the massive import 
of this product at the end of the year to minimize risks of poor sales. 

Another application should be noticed related to income elasticity of demand. In Vietnam , the coefficient 
for the short term is 5.691 and for the long term 7.691. It is rather high. This result can be interpreted that 
if other factors are held constant, the increase of 1% in average per capita income will cause an increase 
of 5.691% in the demand for salmon in the short term and 7.691% in the long term. It conveys the 
positive signal to salmon importers and business dealers in Vietnam. To be fair, Vietnam ’s economy has 
been achieving high growth rate throughout the years. Further, the whole entity is expected to make 
similar records in the years to come when the WTO membership brings the overall economy into full 
play. As development is felt across the nation and income per capita will reach higher levels, salmon 
consumption is predicted to increase accordingly. Additionally, local processing enterprises are 
encountering fluctuations in material supply that may interrupt operations. In order to work effectively in 
domestic and international markets, local firms should think of importing salmon as a feasible alternative 
to absorb soaring demands. 

Finally, price elasticity of demand is equal to -0,538, less than 1. This provides some hints for firms in 
Vietnam to negotiate with exporters and win favorable policies offered by foreign counterparts. It is 
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logical that Norwegian exporters are inclined to select price increase as a tactical policy. However, a 
comparison of impacts between income and price on salmon demands reveals that price should not be an 
issue of priority. 

Limitation of research and further studies 

- Price is assumed to be the endogenous variable. The research model is then represented by one equation 
with quantity as the dependent variable. Actually, price can also be dependent, that means it can be 
simultaneously endogenous and exogenous. If this adjustment is included, the model will demonstrate 
stronger predictive power.   

- Data on quantity (as well as on price) is time-series characteristic and there exists no official surveys to 
collect market data on an annual basis. Also, data on quantity are the figures on salmon volumes imported 
into Vietnam , as opposed to actual consumption levels in Vietnam. In reality, a noticeable quantity of 
imported salmon is processed and re-exported to other countries. Theoretically, it is feasible to make 
corrections. For example, data on volumes of salmon exports will be collected. Import levels are then 
adjusted by re-exports to find out actual consumption levels in Vietnam. Practically, the difficulty lies in 
the collection of monthly data on re-exports in Vietnam. For that reason, there are pronounced differences 
between registered imports and actual consumption levels. This deviation may negatively influence the 
validity of quantity variable. As with quantity, price is categorized into commercial data (it has more to 
do with imported price, as opposed to retail price). As a result, the difference between calculated and 
actual prices does exist. In spite of this fact, this kind of data is frequently used in studies worldwide, and 
officially termed as commercial data. 

- Data on income are represented by GDP per capita collected in Ha Noi and Ho Chi Minh City , as 
opposed to actual income per capita on the national scale. The underpresentative data may negatively 
influence the validity of income variable.          

- Substitute commodity is not considered in relation to salmon price. Further studies should  therefore 
bring into the model several substitutes such as tuna, mackerel, tra fish and others so that demand 
structures and possibility of substitutes among some types of fish can be better understood.        
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