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Abstract. This study reviews patterns of consumption and expenditure of fish at home at disaggregate 
level and analyzes demand for nine different fish species/species group. The analysis is based on the 
household consumption survey in inland provinces of Thailand conducted during 1998-1999. Result shows that 
the annual per capita fish consumption was 29 kg. Rural –fish-producers have the highest per capita annual 
consumption (35 kg) followed by rural non-fish-producers (29 kg) and urban consumers (20 kg). Relatively 
poorer households consume lesser quantity of fish than the richer households. Moreover, consumers in different 
regions have different levels of consumption, preferences and levels of purchasing power. On average, fish 
expenditure accounted for 16 percent of the total household expenditure. A complete demand system was 
estimated to better understand changes in fish consumption with the changes in prices of fish and household 
income. The result shows that the uncompensated price, compensated price and income elasticity of demand 
vary across the different types of fish and across four income classes. Uncompensated own-price elasticities that 
capture both price effect and income effect are generally high in the high priced fish group. The variations 
between uncompensated and compensated own-price elasticities are marginal, suggesting that income effect 
from price changes is small. Income elasticities for all fish types across all income classes are inelastic. 
However, the low-income groups are more sensitive to income changes than the high-income groups. The study 
is important for policy planning on further fisheries and aquaculture development, by focusing on particular 
species and income groups in order to benefit the consumer and society as a whole.  
 
Key Words: Uncompensated elasticity, compensated elasticity, income elasticity, multi-stage budgeting, 
Thailand 
 
 
1.  INTRODUCTION 
 
The fisheries sector is important to the economy of Thailand as a source of income, employment, foreign 
exchange earnings and supply of animal protein food. During 1980-2000, the average yearly increase in per 
capita fish consumption of fish was about three percent. In 2000, per capita fish consumption was 32.7 kg, 
which is relatively high compared to consumption of the other three main animal protein commodities, namely 
pork, beef and chicken. Price is a decisive factor influencing consumers’ choice of product and prices of fish in 
general are relative low compared to other sources of animal protein. However, the level of per capita fish 
consumption varies among the Thai people. This could be due to variations in household income, species 
preference and geographic location not failing to mention that fish is not a homogenous commodity (Dey 2000; 
Smith et al 1998; Westlund 1995). With this background, this study will review patterns of fish consumption 
and expenditure at disaggregate level: by type of consumers, areas and income/expenditure quartile groups. The 
study also analyzes demand for different fish species/species group (common carp, Thai silver barb, tilapia, 
catfish, snakehead, other freshwater fish, marine fish and dried fish) of four different income classes. All the 
analyses are based on the primary data collected from four rounds of household expenditure survey (456 
households) conducted during 1998/1999 in inland provinces of Thailand1. A complete demand system was 
formulated adopting the multiple budgeting framework suggested by Dey (2000). Uncompensated,  
 
compensated price and income elasticity of nine types of fish were estimated at different expenditure quartile. It 
attempts to provide an understanding of the cross-price relationship between different types of fish.  In general, 
the knowledge from demand analysis will be important for policy planning on further fisheries and aquaculture 
development, by focusing on particular species and income groups in order to benefit the consumers as well as 

                                                 
1 Provinces include Chiang Mai, Petchabun, Parathum Thani, Khoen Khean, Nakhon Ratchasima, Chachoengsao, Suphan 
Bari, Bangkok, Karnjanaburi and Nontha Bari. 
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for better economics and social well beings. The study will add to the limited number of existing literature on 
disaggregated fish demand analysis in developing countries, especially in Asia2. 
 
  
2.  FISH CONSUMPTION AT HOME 
 
2.1   Annual per capita fish consumption by types of consumers and by sources 
 
Figure 1 shows species-wise annual per capita consumption by type of consumers. On the average annual per 
capita fish consumption is approximately 29 kg3, of which 92.5% is in the form of fresh fish. Tilapia is the 
preferred freshwater fish (29.6%), followed by Thai silver barb (16.3%) and striped snakehead (15.4%). 
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Fig. 1. Annual per capita fish consumption by species and types of consumers. 

 
Per capita annual fish consumption from urban areas amounts to only 20 kg, which is much lower than the 
consumption of rural consumers. Producer-consumers from the rural areas have the highest per capita annual 
fish consumption (35 kg) followed by rural-non-producer consumers (29 kg). These figures illustrate the 
importance of fish as a source of protein for rural consumers to meet their nutritional requirements. 
 
The composition of species in the fish basket differs for rural and urban consumers. While a substantial 
proportion of marine fish is consumed by urban consumers, freshwater fish consistently accounts for a higher 
share in the total fish consumption among rural consumers. Tilapia ranks first on the list for all consumer types 
(24-32%). Snakehead ranks second for both rural non-producers and urban consumers, whereas silver barb is 
second to tilapia for rural producers.  
 
Over half of the fish consumed by rural producers come from capture-fisheries, whereas the majority of fish for 
rural non-producers and urban consumers are purchased. 
 
 
2.2   Fish consumption by location  
 
Figure 2 displays species-wise per capita annual fish consumption in different regions, which vary depending on 
the differences of cultures, traditions, socio-economic status, attitudes, etc. Consumers from the Northeast 
region have the highest per capita annual consumption (33.8 kg), followed by consumers from the northern (32 
kg), eastern (29.8 kg), western (28.5 kg) and central (23.1 kg) regions of the country, despite the fact that per 
caput income in the northeast is lowest.  Tilapia is the single most preferred species by consumers in all regions. 
In the north and the northeast, silver barb competes with tilapia, and quantities consumed are high. In other 
regions, snakehead is consumed as well as tilapia. Consumers in the central part of the country tend to prefer 

                                                 
2 Except for very few notable exception (e.g. Dey 2000), most of the previous disaggregated fish demand analysis (e.g. 
Gomez 1986; Nik Mustapha et al. 1994) that have so far been made in the developing countries suffer from methodological 
problems/limitations.  For example, Nik Mustapha et al. (1994) excluded households with zero consumption of fish in 
estimating the demand for fresh fish in Indonesia.   
 
3 The figure estimated from the baseline survey is somewhat lower than the national level of consumption, which is based on 
the national food balance sheet.  Discrepancy in the figures can be attributed to the choice of sites surveyed, which do not 
include the southern (coastal) part of the country, where most people consume marine fish. 
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marine fish and dried fish. Generally, the survey results show that freshwater fish account for about 70-90% of 
total quantity of fish consumed in all regions, confirming that the Thai people in inland provinces have easy 
access to freshwater fish, both from natural and cultured sources. 
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Fig 2.  Annual per capita fish consumption by species and region. 

 
 
2.3   Fish expenditure by income classes 
 
Table 1 shows per capita annual fish expenditure by expenditure (income) class and by species/species groups. 
On average, total annual per capita expenditure of Thai consumers is US$ 523.  Food expenditure constitutes 
about 40% of total expenditure. Expenditure on fish accounts for 16% of the total food expenditure. 
 

Table  1:  Annual per capita expenditure classified by quartile groups 
  Average Annual Expenditure (US $) 

 I II III IV Average 
1. Total 219.44 343.09 496.30 1032.90 522.93 
2. Food 141.54 184.31 228.48 288.90 210.81 
% out of total 64.50 53.72 46.04 27.97 40.31 
3. Non Food 77.90 158.78 267.83 743.99 312.12 
% out of total 35.50 46.28 53.96 72.03 59.69 
4. Fish * 20.00 27.57 36.24 47.81 32.91 
%  out of total 9.11 8.04 7.3 4.63 6.29 
% out of food 14.13 14.96 15.86 16.55 15.61 
4.1 Common carp 0.40 0.45 0.56 0.24 0.41 
 (2.01) (1.61) (1.54) (0.50) (1.25) 
4.2 Thai silver Barb 4.13 3.54 3.80 2.01 3.37 
 (20.67) (12.84) (10.49) (4.20) (10.25) 
4.3 Tilapia 4.95 5.47 6.84 6.11 5.84 
 (24.77) (19.83) (18.87) -(12.78) (17.76) 
4.4 Walking Catfish 1.39 1.94 2.53 3.03 2.22 
 (6.93) (7.04) (6.98) (6.35) (6.76) 
4.5 Snakehead 4.97 7.04 9.23 8.74 7.50 
 (24.85) (25.53) (25.48) (18.29) (22.78) 
4.6 Other FW Fish 1.89 2.80 2.82 5.77 3.32 
 (9.46) (10.15) (7.78) (12.06) (10.09) 
4.7 Marine Fish 0.63 2.98 5.16 11.37 5.03 
 (3.13) (10.80) (14.24) (23.78) (15.30) 
4.8 Dried Fish 1.64 3.36 5.30 10.53 5.21 
  (8.18) (12.18) (14.62) (22.03) (15.82) 

Notes:  (1) * Including dried fish.  (2) Figures in brackets are percentages of 
Expenditure on individual species out of total fish expenditure  
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As expenditure can be used as a proxy for income, differences in income are apparent across these groups. 
People in the highest income group spent five times more than the lowest income group. As income increases, 
the share of expenditure allocated to food decreases. However, the share of fish expenditure to total food 
expenditure increases as income increases.  Fish expenditure accounted for 4-9% of the total expenditure and 
14-17% of the total food expenditure.  
 
Marine fish and snakehead, which are relatively more expensive, were most preferred by higher income groups. 
Thai silver barb was popular with lower income groups, as its share of total fish expenditure rose with 
decreasing income. Average prices paid by each group varied significantly. 
 
 
2.4   Fish expenditure by types of consumers  
 
Total expenditure of urban consumers was almost double that of rural consumers for all income classes (Tables 
2 and 3). Nevertheless, the share of money spent on fish by urban consumers (3-6%) was less than that by rural 
consumers (5-9%). 
 
It is interesting to note that the share of expenditure on individual fish species to total fish expenditure of urban 
consumers followed the spending pattern of the highest income class, whereas the rural consumers followed the 
pattern of the other three groups.  
 
 
 

  
 

Table 2  Annual per capita expenditure by type of consumers (US$)  
 Urban consumers Rural consumers 
Expenditures I II III IV Average I II III IV Average 
1. Total   380.67   571.51   794.67   1 494.97     804.70 202.11 302.12 411.30 780.83 423.43
2. Food   150.17   191.58   250.99      350.95     234.95 132.03 175.46 221.64 280.84 202.28
% out of total     39.45     33.52     31.58        23.48       29.20 65.32 58.08 53.89 35.97 47.77
3. Non- Food   230.50   379.93   543.68   1 144.02     569.75 70.08 126.67 189.67 499.99 221.15
% out of total     60.55     66.48     68.42        76.52       70.80 34.68 41.93 46.11 64.03 52.23
4. Fish *     20.06     26.88     47.55        58.28       38.02 18.91 25.22 36.92 43.50 31.10
%  out of total       5.27       4.70       5.98          3.90         4.73 9.35 8.35 8.98 5.57 7.34
% out of food     13.36     14.03     18.95        16.61       16.18 14.32 14.37 16.66 15.49 15.37
4.1 Common carp       0.02           -       0.06          0.23         0.08 0.45 0.57 0.52 0.58 0.53
  (0.11) (0.00) (0.12) (0.40) (0.20) (2.41) (2.24) (1.41) (1.33) (1.70)
4.2 Thai silver Barb       0.31       0.71       0.23          0.56         0.45 3.99 3.69 5.04 4.89 4.40
  (1.53) (2.64) (0.48) (0.95) (1.18) (21.12) (14.65) (13.66) (11.24) (14.16)
4.3 Tilapia       3.09       1.87       5.40          3.98         3.58 4.41 5.41 7.76 9.01 6.64
  (15.39) (6.97) (11.36) (6.83) (9.43) (23.34) (21.47) (21.02) (20.71) (21.36)
4.4 Walking Catfish       0.81       1.35       1.89          1.63         1.42 1.35 2.02 2.73 3.94 2.51
  (4.05) (5.00) (3.96) (2.80) (3.73) (7.15) (8.02) (7.39) (9.07) (8.07)
4.5 Snakehead       3.34       4.48       7.35          7.76         5.72 4.89 6.63 9.65 11.37 8.13
  (16.64) (16.67) (15.45) (13.32) (15.03) (25.86) (26.29) (26.13) (26.15) (26.13)
4.6 Other FW Fish       1.06       2.18       4.71          6.31         3.54 1.67 2.44 3.71 5.15 3.24
  (5.29) (8.12) (9.90) (10.83) (9.32) (8.85) (9.69) (10.04) (11.85) (10.42)
4.7 Marine Fish       7.14       7.81     13.43        21.86       12.48 0.64 2.10 3.08 3.82 2.40
  (35.61) (29.04) (28.25) (37.50) (32.82) (3.37) (8.34) (8.34) (8.78) (7.73)
4.8 Dried Fish       4.29       8.48     14.50        15.94       10.76 1.49 2.35 4.43 4.73 3.25
  (21.38) (31.56) (30.49) (27.36) (28.29) (7.90) (9.31) (12.00) (10.88) (10.44)

Notes:  (1) * Including dried fish.  (2) Figures in brackets are percentages of  
expenditure on individual species out of total fish expenditure 
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2.5 Price of individual species   
 
On average, snakehead commanded the highest price (1.80 US$/kg) among freshwater fishes followed by 
common carp (0.93 US$/kg) and Thai silver barb (0.79 US$/kg) (Table 3). Snakehead is sold in large sizes of 
about 2 pieces/kg. Sizes of other species were smaller, ranging from 3-5 pieces/kg. 
 
Generally, the price paid by urban consumers is higher than that paid by their rural counterparts for the same 
species, possibly due to higher marketing costs in urban area. Comparing retail prices paid by producers and 
non-producers, it is evident that non-producers pay more. Access to market is also one of the factors 
contributing to the price differences in addition to the size of fish. 
 

 
Table  3  Prices (US$/kg) by species and sizes (no. of pieces/kg)  

                    Rural 
Species Urban Producer Non-Producer All 

  Size Price Size Price Size Price Size Price 
Tilapia 3.71 0.78 4.03 0.69 3.88 0.77 3.87 0.75
Thai Silver Barb 4.32 0.87 4.25 0.74 4.35 0.80 4.31 0.79
Common Carp 3.08 0.92 3.39 0.88 3.22 1.00 3.28 0.93
Catfish 4.25 0.79 5.17 0.74 4.96 0.75 4.83 0.76
Snakehead 2.08 2.03 2.46 1.67 2.61 1.74 2.42 1.80
Marine Fish 8.23 2.47 9.81 1.56 9.12 1.69 8.92 1.99
Other Freshwater Fish 4.36 2.00 6.56 1.10 7.68 1.20 6.19 1.49
Dried Fish - 3.98 - 1.87 - 2.40 - 2.76

  
Table  4:   Average  prices and sizes of fish by season 

Quarter Tilapia Thai Silver Common Catfish Snakehead Marine Other 
Dried 
fish 

  Barb Carp   Fish Freshwater Fish  
Price (US$/kg) 
Qtr1(Jan - Mar) 0.76 0.77 0.86 0.81 1.78 2.43 1.24 3.04 
Qtr2 (Apr - Jun) 0.69 0.71 0.92 0.74 1.77 2.27 1.11 2.69 
Qtr3 (Jul - Sep)  0.67 0.72 0.93 0.69 1.67 2.08 0.94 2.61 
Qtr4 (Oct - Dec) 0.69 0.71 0.78 0.74 1.71 1.93 1.36 3.00 
Average 0.71 0.74 0.88 0.75 1.73 1.98 1.19 2.76 
Size (pieces/kg) 
Qtr1 (Jan - Mar) 4.04 4.49 2.79 4.7 2.54 9.01 6.78 - 
Qtr2 (Apr - Jun) 3.63 4.12 3.61 4.48 2.35 8.85 5.36 - 
Qtr3 (Jul - Sep)  3.64 4.15 3.53 5.13 2.73 7.3 5.02 - 
Qtr4 (Oct - Dec) 4.13 4.45 2.86 4.76 2.64 9.25 8.43 - 
Average 3.85 4.34 3.2 4.8 2.65 8.99 7.06 - 
 
Moreover, prices vary according to season (Table 4).   Without a significant difference in sizes, prices are 
relatively high in the first quarter (January-March) and in the last quarter (October-December) of the year, 
because several festival-months fall into these quarters. In contrast, prices are relatively low for the rest of the 
year due to a substantial supply of freshwater fish, especially from capture sources. 
 
 
 3.  ANALYTICAL FRAMEWORK FOR ESTIMATING DISAGGREGATED FISH DEMAND AT 

HOME 
 
Following Dey (2000), a multi-stage (three-stage) budgeting framework is used in modeling fish consumption at 
home in Thailand.  Figure 3 shows the schematic diagram depicting the three-stage budgeting framework for 
nine species/species groups in the country. 
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Figure 3 Three-stage budgeting framework used in this study. 

 
The method allowed us to estimate a demand function for food in the first stage, a demand  
 
function for fish in the second stage and a set of demand functions for nine species or species group in the third 
stage.  
 
The demand for food or the food expenditure function is estimated following Blundell et al. (1993). The 
functional form of food expenditure at home used in this study is expressed as follows: 

( ) 2

1 2Ln(M) ( ) Ln(Y)+f j j
j

Ln P Ln Y Zα γ β β θ� �= + + +� � � ………(1) 

 
where Ln refers to natural logarithm; M is the per capita food expenditure; Y is the per capita total income; Pf is 
the household specific Stone price index for food; �, �, �’s,  and �j’s are parameters to be estimated.  Socio-
demographic and conditioning variables (Zj) include the ratio of children (aged 0 to 7 years) in the household, 
ratio of adults (aged 18 years and above) in the household, ratio of employed persons in the household, urban 
dummy variable, per capita non-food expenditure and food expenditure away from home.   
 
The ordinary least squares (OLS) method is used in estimating the parameters of the food expenditure function 
as defined in equation 1, imposing homogeneity of degree zero in prices and income. This is done by restricting 

1 2 ( ) 0iLn Yγ β β φ+ + + = ; where iφ  is the coefficient of Ln (per-capita non food expenditure. The 
restriction was imposed at the mean level of Y. 
 
The Tobit model (Tobin 1958), which is also known as Tobin’s probit model was used in estimating fish 
expenditure function in the second stage. This model is used in favor of the OLS method since a substantial 
proportion of households with zero consumption of fish were present in the data4. The application of the OLS 
method will result in biased and inconsistent estimates, because the random disturbances have non-zero means 
and are correlated with the exogenous variables. The fish expenditure function is specified as follows: 
 

( ) ( ) ( )[ ] �� ++++=
j

jj
i

ii ZMLnMLnPLnF '2*'
2

*'
1

'' θββγα ……..(2)  

 
where F is the per capita fish expenditure; Pi is the price of the ith food item that includes cereals, vegetables, 
fish, chicken, meat, eggs, fruit and other food; M* is the predicted value of the food expenditure (M*) obtained 
from equation 1 of stage 1; α′, γ′’s, β′'s and θ’s are parameters to be estimated; socio-demographic variables (Zj) 

                                                 
4 Dey (2000) mentioned that such zeros can be due to any of three broad factors: (i) variation in preferences across the 
sample (households may simply not consume some commodities);  (ii) infrequent purchasing; and (iii) misreporting (Keen 
1986). 
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include the ratio of children in the household, ratio of adults in the household, ratio of employed persons in the 
household and an urban dummy.  
  

In estimating equation 2, Homogeneity of degree zero in prices is also imposed by restricting ' 0iγ =� . 

 
In stage 3, the set of demand functions for different fish species or species group were represented by a system 
of share equations where the dependent variables are in the share of individual fish types in total fish 
expenditure. Similarly, we observed that the dependent variables have zero values for some observation. We 
employ a generalization of Heckman procedure as described by Heien and Wessells (1990) and Heien and 
Durham (1991) to account for zero expenditures in stage 35. The system of share equations is specified as:  

( ) iiii
j

iiji IMR
I

F
Ln

I
F

LnFPLnS *

2
*

*
2

*
*
1

** θγγβα +�
�

�
�
�

�
��
	



��
�


+��
	



��
�


++= �

…….(3) 

where Si is the share of the ith fish species or species group to total fish expenditure; FPi is price of ith type of 
fish; F* is the predicted value of fish expenditure obtained from equation 2 (stage 2); I is the exponentiation of 
Stone price index of fish; α*, �j

*’s; �*’s and �*
i’s are parameters to be estimated, IMRi is the inverse mills ratio 

for the ith fish type calculated using Heien and Wessells (1990) procedure.  
 
The share equations (represented by equation 3) are specified as a quadratic extension to Deaton and 
Muellbauer’s (1980) almost ideal model (QUAIDS), which has proved popular recently (Dey 2000; Blundell, et 
al. 1993; Dickens et al. 1993; Meenakshi and Ray 1999). Following Dey (2000), the share equations were 
estimated using iterative seemingly unrelated regression (ITSUR) of the SYSNLIN (system of nonlinear 
equations) procedure of SAS (SAS 1994). The restrictions on homogeneity of degree zero in prices; symmetry 
and adding up were imposed6. 
 

The food expenditure elasticity with respect to (wrt) to income ( )yη , fish expenditure elasticity wrt food 

expenditure ( )fη , fish expenditure elasticities wrt to income ( )iη , income elasticities ( )y
iη  for individual 

type of fish, and compensated ( )H
ijξ  and uncompensated ( )ijξ  price elasticities were computed following Dey 

(2000). The computation formulas are summarized below. 
 
Food expenditure elasticity with respect to income: 

( ) ( )YLnB
YLn
MLny

21)(
+=�

�

�
�
�

�

∂
∂= βη      …….(4) 

 
Fish expenditure elasticity with respect to food expenditure: 

( )
( )*

1
* *f F

FLn M
η φ

∂
=

∂
           ……..(5) 

where φ is the probability that positive fish consumption occurs. 
 
Fish expenditure elasticity with respect to income:  

                                                 
5 This is a two-step estimation procedure that is computationally simple and provides consistent and asymptotically efficient 
estimates. First, from a Probit regression, we determine the probability that the given household would purchase a fish type 
in question. From this information we compute the inverse mills ratio (IMR) for individual fish type. The IMR for each item 
is then used as an instrument in the share equations. Another problem related to zero consumption is that of missing prices. 
In order to estimate fish expenditure function  (equation 2) and the complete system of fish share functions (equation 3) and 
to calculate inverse Mills ratio, price must be available for all fish types for all households. But, for households not 
consuming a particular type of fish, there will be no data on the price of that fish type. In order to estimate the missing prices 
of any particular fish type, we used the average price of that particular fish type within the same village. 
 
 
6 For a detailed discussion of these restrictions and how they were imposed econometrically, the readers are referred to Dey 
(2000). 
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Income elasticity of demand for an individual type of fish: 
  yf

i
y
i xx ηηηη =                                      ……(7)           

 
Uncompensated price elasticities: 

( ) ij
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where kij is Kronecker delta, which takes a value of one for own price elasticity and zero for cross price 
elasticity; wi is the share of the ith fish type used as a weight in constructing Stone’s price index for fish.  
 
Compensated (Hicksian) price elasticities: 

ijij
H
ij w ηξξ +=

                                         ….(9) 
 
 
4.  RESULTS 
Table 5 reports the parameter estimates of food expenditure function. The per capita non-food expenditure and 
food expenditure away from home are significantly different from zero with their expected negative signs. Per 
capita income is also significant explaining that food expenditure increases as income increases. Household size 
is another explained variable indicating that as families become larger, they spend less for food per person. The 
squared term of per capita income is also significant suggesting a non-linear response of real food expenditure to 
real income. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 5   Estimated food expenditure function, Thailand. 
Variable  Coefficient 

estimates 
t-value 

Intercept 2.312 *** 5.07 
 
Ln (Stone price index of food) 

-0.288 *** -12.7 

Ln (per capita non-food expenditure) -0.066 *** -3.97 
Ln (per capita total income) 1.218 *** 10.02 
Ln (food expenditure away from home) -0.234 *** -8.84 
ratio of children in the household -0.002  -0.66 
ratio of adult in the household 0.002  1.54 
Household size -0.095 *** -9.42 
Urban dummy -0.027  -0.99 
Ln (per capita total income) * 
 Ln (per  

-0.067 *** -8.09 

capita total income)    
First quarter dummy 0.017  0.55 
Second quarter dummy 0.054 * 1.74 
Third quarter dummy 0.005  0.16 
RESTRICT 26.420 *** 15.61 
    
R2 0.320   
***1% level of significance    
* 10 % level of significance 
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Parameter estimates of the fish demand function are shown in Table 6. Prices of fish, chicken and vegetables 
very significantly affected fish expenditure. As fish price increases, fish expenditure will also increase whereas 
the increase in the prices of chicken and vegetables will decrease fish expenditure. Seasonal dummy (second 
quarter) is also significant, implying the time period influences a different expenditure on fish where the Thai 
new year occurs during the second quarter   
 
Table 7 reports the parameter estimates of the fish demand system. The squared terms of per capita fish 
expenditure are significantly different from zero for all nine fish species/groups, indicating a non-linear response 
of different fish consumption to changes in per capita fish expenditure. Urban dummy is significant for all fish 
types (except for tilapia and walking catfish) with different signs, suggesting the difference in preference pattern 
between consumers in urban area and rural area. It may also imply the difference in accessibility of various 
species in different areas.  
 

Table 6:   Estimated fish  expenditure function, Thailand. 
Variable) Coefficient 

estimates 
X2 

value 
Intercept -317.669  0.63 
Ln (price of rice) 13.546 a  
Ln (price of vegtables) -22.742 *** 40.89 
Ln (price of fish) 39.918 *** 124.13 
Ln (price of chicken) -19.291 *** 6.70 
Ln (price of meat) -3.518  0.17 
Ln (price of egg) -7.888  1.02 
Ln (price of fruit) 3.707  1.11 
Ln (price of other food ) -3.730  1.47 
 Ln (per capita food expenditure) 84.166  0.35 
ratio of adult in the family 0.370 * 3.39 
ratio of child in the family 0.273  0.46 
Household size -1.556  0.65 
Urban dummy 2.246  0.31 
 Ln(per capita food expenditure) * -4.176  0.11 
 Ln(per capita food expenditure) *    
First quarter dummy -4.053  0.75 
Second quarter dummy 13.101 *** 8.03 
Third quarter dummy 1.992  0.20 
Scale 66.376   
a Derived from imposed homogeneity restriction.  
***1% level of significance   
* 10 % level of significance   
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Table 7:  Estimated parameters of the Quadratic LA/AIDS fish  demand system, Thailand.         
 Tilapia  Silver barb Catfish  Snakehead Indo-Pacific Dried  Shrimp  High-value Low-value 
         Mackerel  Fish    fish  fish  
Intercept 0.814 *** 0.378 *** 0.426 *** 0.004  -0.152 * -0.072  -0.053  -0.004  -0.341 a 
 (0.107)  (0.105)  (0.124)  (0.149)  (0.093)  (0.066)  (0.056)  (0.076)    
Ln (Price of tilapia) 0.025  -0.037 ** -0.007  0.009  0.014  -0.022 * -0.026 *** 0.015  0.028 a 
 (0.026)  (0.018)  (0.017)  (0.022)  (0.016)  (0.011)  (0.009)  (0.013)    
Ln (Price of silver barb) -0.037 ** 0.096 *** 0.013  -0.128 *** 0.028 ** -0.020 ** -0.002  0.034  0.016 a 
 (0.018)  (0.023)  (0.018)  (0.022)  (0.015)  (0.010)  (0.009)  (0.012)    
Ln (Price of catfish) -0.007  0.013  -0.011  0.011  -0.033 ** -0.010  -0.011  -0.018 * 0.065 a 
 (0.017)  (0.018)  (0.030)  (0.024)  (0.014)  (0.009)  (0.009)  (0.011)    
Ln (Price of snakehead) 0.009  -0.128 *** 0.133 *** 0.133 *** -0.081 *** 0.000  0.030 *** -0.010  -0.087 a 
 (0.022)  (0.022)  (0.040)  (0.040)  (0.019)  (0.012)  (0.011)  (0.015)    
Ln (Price of IP mackerel) 0.014  0.028 ** -0.033 ** -0.081 *** 0.043 ** 0.049 *** 0.031  -0.034 *** -0.018 a 
 (0.016)  (0.015)  (0.014)  (0.019)  (0.019)  (0.010)  (0.008)  (0.011)    
Ln (Price of dried fish) -0.022 ** -0.020 ** -0.010  0.000  0.049 *** -0.013  0.008  0.004  0.003 a 
 (0.011)  (0.010)  (0.009)  (0.012)  (0.010)  (0.010)  (0.006)  (0.008)    
Ln (Price of shrimp) -0.026 *** -0.002  -0.011  0.030 *** 0.031 *** 0.008  -0.033 *** -0.005  0.007 a 
 (0.009)  (0.009)  (0.009)  (0.011)  (0.008)  (0.006)  (0.006)  (0.007)    
Ln (Price of high-value fish) 0.015  -0.002  -0.018 * -0.034 *** -0.034 *** 0.004  -0.005  -0.009  0.084 a 
 (0.013)  (0.009)  (0.011)  (0.011)  (0.011)  (0.008)  (0.007)  (0.014)    
Ln (Price of low-value fish) -0.051 *** 0.002  -0.008  0.012  0.014  0.009  0.019 *** 0.036 *** -0.034 a 
 (0.015)  (0.013)  (0.011)  (0.015)  (0.013)  (0.012)  (0.007)  (0.012)    
b Ln (real per capita fish exp) -0.077 a -0.027 a -0.011 a 0.045 a 0.019 a 0.023 a 0.008 a 0.019 a 0.001 a 
b Ln (real per capita fish exp)* -0.012 *** -0.004 *** -0.002 *** 0.007 *** 0.003 *** 0.004 *** 0.001 *** 0.003 *** 0.000 a 
Ln (real per capita fish exp)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.000)  (0.001)    
Urban dummy 0.003  -0.121 *** 0.007  -0.091 *** 0.050 *** 0.064 *** 0.031 *** 0.057 ***   
 (0.016)  (0.015)  (0.012)  (0.017)  (0.014)  (0.013)  (0.008)  (0.013)    
Constant 6.25942 ***                 
 (0.339)                  
R2 0.136  0.090  0.010  0.089  0.075  0.039  0.065  0.065    
a - significance cannot be assessed as these coefficients have been estimated by imposing restriction.        
b - Predicted value of Ln(real per capita fish exp), obtained in stage 2, is used in the estimation.         
Values in the parenthesis are standard errors.               
***1% level of significance                   
** 5 % level of significance                   
* 10 % level of significance                   
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Table 8 reports the estimated expenditure elasticities of each stage evaluated at expenditure quartile-specific 
mean. Food expenditure elasticity with respect to total income of all income classes are inelastic (0.13-0.43), 
suggesting that food is necessity as usual with the relative higher elasticity in the low income group.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fish expenditure elasticity with respect to total food expenditure is elastic (greater than 1) for the lowest income 
group and is inelastic for the rest (0.37-0.60), suggesting that fish is a luxury goods for the poor and a necessity 
for the rich. For individual fish type, only the elasticities of tilapia, silver barb and walking catfish are inelastic 
in all income groups. This may attribute to the fact that those fish are regularly consumed especially in the 
inland provinces. The highest income group shows negative response for tilapia. Among the other remaining 
species, shrimp and high value fish have high response to changes in total fish expenditure especially for the 
lowest income groups, followed by dried fish, snakehead and Indo-pacific mackerel. The elasticity of low value 
fish is about unity for all income groups. The result shows that when total fish expenditure increases, people 
tend to spend more on the fish of relative high-price. 
 
Table 9 shows the uncompensated and compensated own-price elasticities of nine individual fish types. 
Uncompensated elasticities of demand represent changes in quantity demand for fish as a result of changes in 
fish prices, which capture both price effect and income effect. Compensated elasticities of demand refer to the 
portion of change in quantity demand for fish which is compensated by only price changes or it captures only 
the price effect. 
 
The uncompensated own-price elasticities vary across fish types and income groups. In general, elasticities are 
high (-1.09 to -1.99) in the high- priced fish group (i.e. shrimp, dried fish and high- value fish) except walking 
catfish and low- value fish. The lowest price elasticity is observed for snakehead (-0.21 to -0.32), which 
contributes the highest share in total fish expenditure. Other species such as tilapia and silver barb have low 
price elasticities probably because these two species are commonly consumed and accounted for the highest 
share in terms of quantity consumed. Shrimp has the highest own-price elasticity (-1.99) for the lowest income 
group. This poor group can hardly afford to buy the expensive shrimp and they are very sensitive to increase 
shrimp consumption if the price decreases. Low value fish has the highest own-price elasticity for the remaining 
income classes, implying that a small increase in price of these fish category will reduce their consumption in 
relative higher proportion, In general, the variations between uncompensated and compensated own-price 
elasticities across fish types and income groups are marginal, indicating that income effect from price changes 
are small. 

Table  8   Estimated income elasticities for each stage. 
 Income group 
 I II III IV 
     
Food expenditure elasticity 0.43 0.33 0.26 0.13 
with respect to total income     
(stage 1)     
     
Fish expenditure elasticity 1.19 0.60 0.44 0.37 
with respect to food expenditure     
(stage 2)     
Fish expenditure elasticity for      
individual type of fish with 
respect to total fish expenditure  

    

(stage 3)      
   Tilapia 0.60 0.39 0.27 -0.03 
   Silver barb 0.77 0.68 0.60 0.20 
   Catfish 0.84 0.71 0.71 0.68 
   Snakehead 1.43 1.53 1.47 1.50 
   IP Mackerel 1.40 1.44 1.34 1.26 
   Dried Fish 1.51 1.50 1.31 1.33 
   Shrimp 1.76 1.38 1.64 1.28 
   Other high value fish 1.87 1.32 1.37 1.25 
   Other low value fish 1.03 1.03 1.03 1.03 
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Table 10 displays compensated cross-price elasticity (pure price effect) matrices for four 
income groups, which are generally inelastic. However, it is found that walking catfish is highly substituted for 
snakehead (elasticities 1.43-2.19) for all income groups. These two species are commonly sold together in the 
retail markets especially in lived form. Moreover, low-value fish is strongly substituted for high-value fish 
(elasticities 1.06-1.33) for all income groups and be substituted for walking catfish for the lowest income group.  

Table 9: Uncompensated and compensated own-price elasticities 
 Uncompensated Compensated 
  I II III IV I II III IV 

Tilapia -0.80 -0.75 -0.73 -0.68 -0.62 -0.66 -0.68 -0.68
Silver barb -0.44 -0.34 -0.18 0.49a -0.30 -0.23 -0.11 0.51a

Catfish -1.09 -1.14 -1.14 -1.15 -1.00 -1.09 -1.14 -1.10
Snakehead -0.24 -0.21 -0.32 -0.32 -0.01 0.02 -0.06 -0.06
IP Mackerel -0.44 -0.49 -0.62 -0.74 -0.34 -0.37 -0.48 -0.56
Dried Fish -1.22 -1.20 -1.14 -1.14 -1.12 -1.07 -0.96 -0.96
Shrimp -1.99 -1.32 -1.36 -1.24 -1.96 -1.27 -1.32 -1.17
Other high value fish -1.29 -1.12 -1.13 -1.10 -1.23 -0.97 -1.00 -0.91
Other low value fish -1.53 -1.39 -1.40 -1.47 -1.46 -1.30 -1.31 -1.39
a - the positive sign of the computed own-price elasticities of silver barb among the 
richest quartile could be due to its very low share in total fish consumption. 
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Income elasticities of different fish types across four income groups are shown in Table 11. In Thailand, people 
are less sensitive to changes for all fish types probably because fish is consumed regularly in their diet. 
However, the lowest income group is more sensitive than the other groups. For this poorest group, high value 
fish has the highest income elasticity (0.96), followed by shrimp, dried fish, snakehead and Indo-pacific 
mackerel. Among all fish types, tilapia has lowest income elasticity.  

Table 10:  Compensated price elasticities of different types of fish in Thailand 
Types of Fish Types of fish 

 Tilapia Silver 
barb 

Catfish Snakehead Indo –Pacific 
Mackerel 

Dried Shrimp Other high-
value fish 

Other low- 
value fish 

    Expenditure Quartile 1     
Tilapia -0.62 0.10 0.23 0.35 0.49 -0.02 -1.41 0.99 0.72 
Silver barb 0.06 -0.30 0.31 -0.61 0.56 -0.11 0.07 1.37 0.43 
Catfish 0.08 0.17 -1.00 0.17 -0.34 -0.03 -0.59 -0.35 1.12 
Snakehead 0.19 -0.53 1.43 -0.01 -0.93 0.17 2.13 0.00 -1.19 
IP Mackerel 0.12 0.23 -0.24 -0.43 -0.34 0.78 2.09 -0.88 -0.21 
Dried Fish 0.00 -0.04 -0.02 0.07 0.73 -1.12 0.62 0.24 0.11 
Shrimp -0.07 0.01 -0.09 0.20 0.43 0.14 -1.96 -0.13 0.13 
Other high value fish 0.08 0.02 -0.14 -0.18 -0.43 0.09 -0.32 -1.23 1.33 
Other low value fish -0.11 0.07 -0.01 0.14 0.26 0.19 1.33 1.19 -1.46 
          
    Expenditure Quartile 2     
Tilapia -0.66 -0.01 0.13 0.29 0.41 -0.03 0.04 0.44 0.54 
Silver barb 0.00 -0.23 0.34 -0.68 0.51 -0.09 0.18 0.52 0.34 
Catfish 0.04 0.15 -1.09 0.14 -0.34 -0.05 -0.01 -0.08 0.81 
Snakehead 0.19 -0.66 2.09 0.02 -0.86 0.16 0.47 0.11 -0.84 
IP Mackerel 0.14 0.26 -0.40 -0.45 -0.37 0.67 0.38 -0.21 -0.13 
Dried Fish -0.01 -0.05 -0.06 0.09 0.70 -1.07 0.18 0.14 0.12 
Shrimp -0.08 0.02 -0.12 0.23 0.42 0.14 -1.27 0.00 0.12 
Other high value fish 0.17 0.10 -0.16 -0.12 -0.32 0.15 0.08 -0.97 1.06 
Other low value fish -0.14 0.10 -0.03 0.17 0.27 0.19 0.29 0.45 -1.30 
          
    Expenditure Quartile 3     
Tilapia -0.68 -0.10 -0.05 0.24 0.33 0.03 0.01 0.42 0.51 
Silver barb -0.07 -0.11 0.22 -0.61 0.39 -0.03 0.17 0.53 0.31 
Catfish 0.03 0.17 -1.14 0.13 -0.24 0.00 -0.01 -0.10 0.82 
Snakehead 0.22 -0.85 2.00 -0.06 -0.60 0.18 0.58 0.13 -0.83 
IP Mackerel 0.18 0.33 -0.45 -0.36 -0.48 0.47 0.48 -0.22 -0.10 
Dried Fish 0.02 -0.03 -0.10 0.14 0.60 -0.96 0.29 0.22 0.17 
Shrimp -0.11 0.01 -0.10 0.19 0.32 0.08 -1.32 -0.03 0.11 
Other high value fish 0.17 0.08 -0.24 -0.10 -0.23 0.12 0.08 -1.00 1.07 
Other low value fish -0.18 0.10 -0.09 0.16 0.22 0.15 0.33 0.50 -1.31 
          
    Expenditure Quartile 4     
Tilapia -0.68 -0.41 0.04 0.20 0.24 -0.02 -0.01 0.28 0.52 
Silver barb -0.19 0.51 0.26 -0.67 0.26 -0.09 0.07 0.32 0.28 
Catfish 0.02 0.26 -1.10 0.13 -0.16 -0.01 0.01 -0.04 0.96 
Snakehead 0.24 -1.74 2.19 -0.06 -0.38 0.18 0.41 0.15 -1.02 
IP Mackerel 0.24 0.56 -0.35 -0.32 -0.56 0.51 0.38 -0.05 -0.10 
Dried Fish -0.02 -0.17 -0.01 0.14 0.47 -0.96 0.21 0.19 0.17 
Shrimp -0.13 0.03 -0.11 0.23 0.27 0.12 -1.17 0.03 0.16 
Other high value fish 0.25 0.12 -0.13 -0.05 -0.09 0.18 0.14 -0.91 1.29 
Other low value fish -0.28 0.10 -0.05 0.14 0.17 0.14 0.22 0.34 -1.39 
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Income elasticity of demand for fish consumed at home is very low for high-income group; income elasticity of 
tilapia for the highest quartile is even negative. 
 
 
5      CONCLUDING REMARKS 
 
The results of the demand study of selected individual fish types is important for the policy maker to assess the 
impact of technological changes in fisheries and aquaculture sector and to promote an increase in fish 
consumption of various income groups. The estimated own-price elasticities suggest that high priced fish groups 
have relative high own-price elasticities especially for the low-income group. Therefore, the improvement in 
cultured technology and environmental management technology of shrimp culture and walking catfish culture 
will benefit both producers and marginal consumers through cost and price reduction.     
 
For income elasticities of demand for fish, it is observed that all income classes have low-income elasticities. 
The highest income group almost has no response on fish demand change when their income varies whereas the 
lowest income group has highest income elasticities especially for shrimp and high value fish. Therefore, 
increase in the purchasing power of the low-income group will increase their demand for fish. In order to 
increase fish consumption for the richer group, it is necessary to improve fish quality and to invent more 
varieties of product forms such as convenient serving food as well as to promote product attribute  such as 
healthy food. It is important to continue building awareness of the nutritional value of fish and promoting the 
fish consumption as regular dietary staple for all consumers of all income classes.  
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