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1. Introduction 

During the past two decades, the olive oil market in Japan has been growing. The volume of 

imported olive oil skyrocketed during the 1990s and indicated a rapid increase again during the latter 

half of the 2000s. Reflecting the rapid increase in quantity demanded, the domestic production of 

olive oil has also been increasing; however, the area for cultivation in Japan is quite limited to the 

islands of Shodoshima in Kagawa Prefecture and Kyushu. According to Food and Agriculture 

Organization (FAO) statistics, the Japanese import volume reached 39,000 tonnes and 198 million 

dollars in 2010.1  

Currently, Tunisia is the world’s third-largest exporter of olive oil after Italy and Spain. Tunisia’s 

production of olive oil constituted 260,000 tonnes, and its export amounted to 170,000 tonnes in the 

period 2014 to 2015.2 FAO 2011 statistics indicate an export volume of 18.6 million US dollars, 

representing 18.1% of the total export of its agricultural products. Tunisia is one of the main olive oil 

exporters in the world; however, the import share of Tunisian olive oil in Japan was merely 0.02%, 

and it did not improve from 2001 to 2006.3 The origin of Japan’s import of olive oil was diversified 

during the 1990s; however, still 99% of the import was dominated by Italy and Spain (Japan Tariff 

Association, 2007). 

One of the main challenges for the olive oil sector in Tunisia is to expand its exports towards 

non-traditional growing markets, such as Japan. In view of the increasing excess demand of olive oil 

in Japan, the olive oil sector in Tunisia needs to improve productivity and seize this new market by 

promoting export in the form of bottles with country of origin labels (made and bottled in Tunisia). 

Indeed, the Tunisian government sought to increase bottled olive oil exports, specifically extra virgin 

olive oil, to reach 10% of their total exports by 2010. However, bottlenecks were observed in the 

supply of olives and in olive oil production, including processing and marketing. In other words, 

fluctuations in production, unstable supply of olives and bulk exports rather than bottles resulted in 

less competitiveness and loss of market power. Consequently, the goal has not been achieved; only 

2% to 3% of Tunisian olive oil is actually exported in bottles. In fact, 97% of Tunisian olive oil 

export is still traded unbranded and in bulk, with a large proportion of it forming part of the olive oil 

contingent free trade agreement signed by Tunisia and the European Union (EU) (World Bank, 2009). 

The aim of increasing bottled olive oil exports is to generate a higher value added product and 

establish a presence in overseas markets for bottles having an original Tunisian label. 

Given these conditions, this study aims to examine Japanese olive oil consumer behaviour by 

                                                   
1 See FAOSTAT < http://faostat.fao.org/> (accessed: 1 December, 2015). 
2 See World Olive Oil Figures, International Olive Council < http://www.internationaloliveoil.org/ 

estaticos/view/131-world-olive-oil-figures> (accessed: 1 December, 2015) 
3 See FAOSTAT < http://faostat.fao.org/> (accessed: 1 December, 2015). 
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estimating willingness to pay (WTP) for Tunisian olive oil products. In addition, it investigates the 

impact of Tunisian olive oil on Japanese consumer behaviour. Regarding the Japanese consumer 

behaviour towards olive oil, Mtimet et al. (2009) made a conjoint analysis by developing a product 

design of Tunisian olive oil. Mtimet et al. (2011) conducted a choice experiment for Japanese 

consumption by examining the impact of producers’ information in Tunisia. Explicitly including the 

component of polyphenol in olive oil as a healthy attribute, Kashiwagi et al. (2013) examined the 

impact of country of origin using a conjoint technique.4 This study suggests that indicating Tunisia 

as the country of origin has a negative effect, but the preference increases if the oil contains plenty of 

polyphenol. These studies examined the effect of several attributes by developing a product design; 

however, WTP itself was not estimated. 

This study examines Japanese olive oil consumer behaviour using the contingent valuation 

method (CVM) applied to a set of primary data collected by a survey conducted in March 2011. 

Regarding the functionality of Tunisian olive oil, Abaza et al. (2005), Yamada et al. (1998), and 

Yamada, Han and Isoda (2009) detected effective biological activities, such as anti-allergy, 

anti-oxidant, anti-cancer and anti-leukaemia properties in the components of olive oil and leaf. 

Based on the evidence provided by Abaza et al. (2005) and Yamada et al. (2008), hypothetical 

product of olive oil, represented by the components of polyphenol, is explicitly introduced in the 

CVM analysis. Thus, normal attributes (type, country of origin, taste, colour and price) as well as a 

specific attribute (containing components of polyphenol) are included in the hypothetical products of 

the CVM. This study assumes that the healthy attribute of olive oil, represented by the components 

of polyphenol, would positively impact to increase Japanese consumers’ WTP despite the impact of 

Tunisia as the country of origin being not necessarily positive.  

This paper is structured as follows. Section 2 explains the CVM and hypothetical product used, 

including the description of the survey and Japanese preferences for olive oil. Section 3 presents the 

payment card method and results of the estimation of WTP. Section 4 presents the conclusion.  

 

2. CVM on hypothetical olive oil product 

 

2.1. Description of the survey 

This study conducted a survey with a questionnaire using the CVM to estimate consumers’ WTP for 

Tunisian olive oil. The CVM is a technique that measures WTP in monetary terms by directly asking 

people’s WTP by presenting a hypothetical product. The survey was conducted through a web 

questionnaire by NTT Resonant Inc., which provides Internet research services in Japan. NTT 

Resonant had access to 43,973 computer users living in Tokyo when this survey was conducted. 

According to the report of the Tokyo Metropolitan Government, Department of General Affairs, the 

total population of Tokyo was 13,157,428 in March 2011, of which 49.6% (6,532,645) were male. 

The company randomly selected and questioned 3,127 users through a web questionnaire from 25 to 

29 March 2011. A total sample of 532 persons responded to the questionnaire. 

The questionnaire comprised three parts. The first part included questions regarding the pattern 

of olive oil consumption, i.e. frequency of use and purchase, place, size of bottle and place of 

purchase, and important criteria for choosing olive oil. The second part questioned preference for 

attributes of olive oil, such as type, country of origin, taste and colour. Questions regarding the 

knowledge of healthy attributes and functionalities of olive oil were also included. The third part was 

                                                   
4 Martin-Moreno et al. (1994), Gerber (1994), Visioli et al. (1998), De la Puerta et al. (2000), Miles et al. 
(2005) found that olive seeds and extraction from olive leaf contain plenty of polyphenol and detected 
their anti-cancer, anti-oxidants and anti-inflammatory effects. 
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composed by the CVM experiment and gathered respondents’ sociodemographic characteristics. 

First, respondents were asked whether they consume olive. Three response options were provided: 

(1) Yes, (2) No, but I may use olive oil in the future, (3) No, and I may not use olive oil in the future. 

Number of respondents of (1), (2), (3), were 375, 63, 94, respectively. Only 438 respondents who 

chose responses 1 or 2 participated in the CVM experiment. 

 

2.2. Japanese consumer preference for olive oil 

Among the 375 respondents who use olive oil, 47 respondents (12.5%) consume olive oil every day, 

181 respondents (48.3%) use it some days in a week, and the rest (39.2%) use it only some days or 

just a few days in a month. More than 45% (169 of the 375 respondents) purchase olive oil every 

three months. The remaining respondents purchase once in six months (21.6%) and once in a month 

(18.9%). Regarding the size of bottle, 134 respondents (35.7%) answered that they purchase a 500 

ml sized bottle of olive oil, whereas 21.6% of respondents purchase a 250 ml bottle. Regarding the 

places to buy olive oil, 84% of the respondents purchase olive oil at supermarkets followed by 

department stores (18.7%) and foodstuff shops (16.0%). Only 9% (34 respondents) answered that 

they buy olive oil through Internet shopping. 

Including the respondents of (2) who answered ‘I did not use olive oil, but I may use olive oil in 

the future’, the 438 combined sample of respondents were asked to rate each following factor as 

‘very important’, ‘important’, ‘not important’ or ‘not important at all’ (5). Among the 438 in the 

sample, 248 respondents (56.6%) answered that price is an important attribute followed by 126 

respondents (28.8%) who answered that price is very important. Approximately half of the 

respondents (50.7%) answered that taste is important followed by 28.3% who answered that it is 

very important. More than half of the respondents (55.0%) rated colour as an important attribute, 

whereas 24.4% of respondents rated it as very important. Regarding the country of origin, 

approximately half of the respondents (49.3%) said that it is important and 29.0% of them answered 

that they neither agree nor disagree. 

Those 438 respondents were also asked to indicate their preference for other olive oil attributes. 

Regarding the type of olive oil, 247 respondents (56.4%) answered that extra virgin olive oil is the 

best, whereas 24.9% prefer olive oil and 17.8% of them prefer virgin olive oil. The majority of the 

respondents prefer olive oil produced in Italy (76.7%) and Spain (11.6%). Less than 3% of the 

respondents prefer products of France and Greece. Only 0.5% chose Turkish and Syrian products, 

but nobody considered olive oil made in Tunisia as a preferable product. Regarding taste, 53.7% of 

respondents showed higher preference for sweet taste. Bitter taste is less preferable to Japanese 

consumers (5.7%). More than half of the respondents (51.8%) prefer a yellow colour of olive oil 

olive oil followed by a green colour (45.4%).  

Table 1 presents the summary statistics of the sample. Fewer than half of the samples (45.0%) 

were males. The average sample age was 42 years. The average number of children in the household 

was 2.66. The average income was between 4 million and 6 million yen per year. More than 67% of 

the respondents graduated from the university. Respondents were also asked regarding their 

knowledge of the healthy attributes of olive oil. More than half of the sample (53.4%) answered that 

‘I know healthy effects of olive oil’.  
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Table 1: Summary statistics of the data for estimation (n=438) 

  Mean 
Standard 

deviation 
Minimum Maximum 

HVC: Dummy variable of heavy user of olive oil (1: 

consume olive oil ever day or some days in a week; 0: 

otherwise) 

0.608 0.489 0 1 

SEX: Dummy variable of sex (1: male; 0: female) 0.450 0.498 0 1 

AGE: Age 42.895 11.234 16 75 

EDJ: Dummy variable of junior high school (1: 

graduate junior high school; 0: otherwise) 
0.005 0.067 0 1 

EDS: Dummy variable of senior high school (1: 

graduate senior high school; 0: otherwise) 
0.189 0.392 0 1 

EDH: Dummy variable of university (1: graduate 

university; 0: otherwise) 
0.671 0.470 0 1 

KWH: Dummy variable of knowledge on healthy 

attribute (1: have knowledge on healthy attribute of 

olive oil ; 0: otherwise) 

0.534 0.499 0 1 

NHP: Number of persons in household 2.664 1.494 1 6 

INC: discrete variable of annual income (1: less than 2 

million JPY;  2: 2-4 million JPY, 3: 4-6 million JPY, 

4: 6-8 million JPY, 5: 8-10 million JPY, 6: 10-15 

million JPY, 7: more than 15 million JPY) 

3.854 1.753 1 7 

 

 

3. Payment card method and estimation of WTP 
 

3.1. Payment card method 

The payment card method was applied by presenting the hypothetical product described by six 

attributes: olive oil type, country of origin, taste, colour and components. The choice of these 

attributes was based on the results of olive oil consumer behaviour studies conducted in many 

countries (Mili and Rodriguez, 2001; García, Aragonés and Poole, 2002; Ronald et al., 2003; Mtimet 

et al., 2009; Kashiwagi et al., 2013) and on the observation of the Japanese olive oil market and 

marketing strategies. The choice of the attribute of health was based on the analysis on Tunisian 

olive oil by Abaza et al. (2005) and Yamada et al. (2008). In the payment card method, the maximum 

WTP was asked for a hypothetical product described by six attributes: an extra virgin of olive oil, 

product of Tunisia, product with a bitter taste, green colour and high concentration of polyphenol, 

assuming that the size of the bottle is 500 ml. 

For this hypothetical olive oil product, a single bounded discrete choice was made, asking 

respondents whether they would be willing to pay a specific amount. The amount was varied at 

random across respondents. A vector formed by 11 bid amounts [0, 200, 400, 600, 800, 1000, 1200, 

1400, 1600, 1800, 2000 JPY] was used. Each bid was randomly assigned with equal probability to 

each respondent. The single bounded discrete choice question was followed by an open-ended 

question. Respondents were asked to specify the maximum amount they would be willing to pay. 

Respondents who refused to pay the given bid were also asked to specify their maximum amount. 
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This means that the maximum WTP would not be lower than the proposed bid if the answer to the 

single bounded discrete choice was ‘yes’. If the answer was ‘no’, the maximum WTP must be lower 

than the assigned bid. 

 

3.2. Estimation of WTP  

Following the seminal paper of Bishop and Heberlein (1979) and the random utility model by 

Hanemann (1984), the sample of the population was asked regarding their maximum WTP for the 

hypothetical olive oil product using the payment card method. A multi-bounded valuation format 

with a discrete choice ranging from 0 to 2,000 JPY was presented to the sample of consumers. In this 

discrete choice, the individual simply chooses the maximum price without any need to specify the 

exact WTP amount. Under the assumption of a log-logistic distribution function, the probability to 

accept an offer price t is given by 

 
,

lnexp1

1
)(

x
xF

 
                                                (1) 

and the regression model is estimated by 

,ln
)(1

)(
ln  


x

xF

xF
                                                (2) 

where x denotes presented price,  and  are parameters to be estimated, and  is a stochastic 

component. The behavioural assumption underlying this model is the individual with a true WTA w 

would accept a presented price x if w  x and reject it otherwise. 

   The respondents were asked to indicate their maximum price for purchasing olive oil in a 

discrete choice. Figure 1 illustrates the distribution of WTP for males, females and the whole sample. 

Furthermore, 126 out of 438 respondents, representing 28.8%, chose 600 JPY as the maximum price 

followed by 800 JPY (23.1%) and 1000 JPY (16.7%). Notably, no respondents chose 0 JPY. Further, 

3.2% respondents chose 200 JPY as the minimum value. The number of female respondents was 

more if the price ranged from 400 to 1000 JPY; however, the number of males was larger when the 

presented price was more than 1400 JPY. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Distribution of WTP 
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The rate of acceptance at x JPY is estimated by dividing the sum of the numbers of respondents 

who choose more than x JPY by the total number of the sample. The distribution of WTP responses 

is presented in Figure 2. The sample of 438 respondents was divided into two sub-samples: male and 

female. As expected, the rate of acceptance curve is decreasing to the right as the price increases. 

While the price ranges from 0 to 2000 JPY in the payment card, no respondents chose 0 JPY. The 

minimum amount of their WTP is 200 JPY. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Rate of acceptance to the presented price 

 

Table 2 presents the estimated parameters and t-values of the equation (2). The sample of 438 

respondents was divided into two sub-samples of male and female. In all three cases, estimated 

coefficients have the expected signs and are significantly different from zero. 

 

Table 2: Estimated parameters ant t-values 

  Male Female Total 

  Coefficients    t-values Coefficients    t-values Coefficients    t-values 

 29.775  *** 26.086  35.011 *** 26.238 32.065 *** 64.098 

 -4.439  *** -27.205  -5.210 *** -27.313 -4.778 *** -61.494 

  
         

Adjusted-R2 0.989  
  

0.989 
  

0.998 
  

Number of observations 9     9     9     

Note: *** indicates significant at the 1% level. 

 

With the estimated parameters  and , we calculated the median value of WTP. Letting F(x) = 

0.5, it is given by estimating xmedian formula (Hanemann, 1984): 

 
.
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Provided that the WTA values are non-negative and unbounded from above, the mean value of 

WTP is estimated by the following equation: 

  
 


0 0

0
0

.)()()(')( dxxFxxFdxxxFxxdFWTPmean                 (4) 

Following the method provided by Bishop and Heberlein (1979), the value distribution from the 

highest offer of 2000 JPY is truncated, and accordingly, the mean value of WTP is calculated by 

  
2000

0

2000

0
.)()( dxxFxxFWTPmean                                        (5) 

   In Table 3, median and mean values of WTP are presented. As expected, the mean values of 

WTP are higher than the median values in all cases. The mean value of the whole sample is 

estimated at 875 JPY. The value of median is estimated at 821 JPY. The mean WTP of males is more 

than that of females and the highest is 879 JPY, whereas the median value of WTP of females is 

slightly higher than that of males. 

 

Table 3: Estimated WTP (Unit: JPY) 

  Male Female Total 

WTP median 818  
 

828  
 

821  
 

WTP mean 879    876    875    

 

 

3.3. Determinants of WTP responses of household  

In the estimation of WTP, various factors are considered to influence the choice of WTP amount. We 

estimated regression models to find factors that determine the level of WTP. In this estimation, the 

logarithmic form of WTP served as the dependent variable and the independent variables, including 

socioeconomic and demographic variable, were selected on the expectation that they may affect the 

choice of individual. As the minimum value of WTP is 200 JPY, the dependent variable is 

non-negative and truncated at zero in nature. We estimated two functions. The first function is for the 

sample of 438 respondents who answered that they have consumed olive oil (375) and those who 

may use olive oils in the future (63): 

 

iiiiiii AGESEXEDUEDSEDJKWHWTP 6543210ln    

       ,87 iii NHPINC                                             (6) 

 

where i（i = 0…8） is an unknown parameter to be estimated; KWH denotes the dummy variable of 

knowledge of health attribute that equals 1 if respondents have knowledge of the healthy attributes 

of olive oil and 0 otherwise; EDJ, EDS and EDU are the dummy variables of education that equals 1 

if the level of education of respondents is junior high school, senior high school, or university, 

respectively, and 0 otherwise; SEX is the dummy variable of sex that equals 1 if respondents are 

male and 0 otherwise; AGE denotes age; INC is the discrete variable that represents annual income 

level on a scale of 1 to 7 (1: less than 2 million JPY, 2: more than 2 million and less than 4 million 

JPY, 3: more than 4 million and less than 6 million JPY, 4: more than 6 million and less than 8 

million JPY, 5: more than 8 million and less than 10 million JPY, 6: more than 10 million and less 

than 15 million JPY, 7: more than 15 million JPY); NHP denotes the number of persons in the 

household; i represents the error term. 

Alternatively, the following function is estimated for the 375 respondents who consume olive oil: 
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iiiiiii AGESEXEDUEDSKWHHVCWTP 6543210ln    

       ,87 iii NHPINC                                             (7) 

 

where i（i = 0…8） is an unknown parameter to be estimated; HVC denotes the dummy variable of 

heavy consumer that equals 1 if respondents consume olive oil every day or some days in a week and 

0 otherwise; vi represents the error term. 

Equations (4) and (5) were estimated using a Tobit regression model as data were censored at 

zero (Greene, 1987). Tables 4 and 5 present the results of the estimation. Model 2 presents the results 

of estimation from which the statistically significant variables were selected. The coefficients of 

knowledge of healthy attribute (KWH) and age (AGE) were positive and statistically significant. This 

result indicates that knowledge of healthy attribute of olive oil positively impacts the increase in 

WTP. The positive sign of AGE suggests that WTP increases as respondents become older. While the 

parameter of education in junior high school (EDJ) level is negative, that of university level (EDU) 

is positive and statistically significant. These results reveal that respondents with higher education 

were willing to pay more than those with less education. The positive and significant parameter of 

the dummy variable of heavy consumer (HVC) confirms that respondents who use olive oil quite 

frequently are more likely to pay more than those who do not use it frequently. 

 

Table 4: Estimated parameters ant t-values 

Independent Model 1 Model 2 

Variables Estimates t-values   Estimates t-values   

 Constant 6.184  *** 56.986  
 

6.265  *** 74.288  
 

 KWH 0.099  ** 2.314  
 

0.102  ** 2.404  
 

 EDJ -0.740  ** -2.336  
 

-0.807  ** -2.586  
 

 EDS 0.082  
 

1.090  
     

 EDU 0.074  
 

1.166  
     

 SEX -0.012  
 

-0.281  
     

 AGE 0.006  *** 3.180  
 

0.006  *** 3.168  
 

 INC 0.013  
 

0.994  
     

 NHP -0.014  
 

-0.935  
     

          0.437  *** 4.028  
 

0.439  *** 29.600  
 

 Number of observations 438  
   

438  
   

 Log-likelihood 

LR-statistics 2 (8) 

LR-statistics 2 (3) 

-258.994 

28.83 

  

***     

-260.523 

 

25.77  

 

 
*** 

    

Note: *, **, *** indicate significant at the 10% level, 5% level, 1% level, respectively. 
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Table 5: Estimated parameters ant t-values 

Independent Model 1 Model 2 

Variables Estimates t-values   Estimates t-values   

 Constant 6.087  *** 50.075  
 

6.207  *** 65.353  
 

 HVC 0.075  
 

1.564  
 

0.079  * 1.658  
 

 KWH 0.082  * 1.715  
 

0.082  * 1.725  
 

 EDS 0.100  
 

1.215  
     

 EDU 0.121  * 1.725  
     

 SEX -0.015  
 

-0.316  
     

 AGE 0.007  *** 3.279  
 

0.006  *** 3.208  
 

 INC 0.010  
 

0.673  
     

 NHP -0.010  
 

-0.568  
     

         
  0.437  *** 27.388  

 
0.440  *** 27.387  

 
 Number of observations 375  

   
375  

   
 Log-likelihood 

LR-statistics 2 (8) 

LR-statistics 2 (3) 

-222.044 

21.95 

  

***     

-224.066 

 

17.91  

 

 
*** 

    

Note: *, **, *** indicate significant at the 10% level, 5% level, 1% level, respectively. 

 

 

4. Conclusions 

This study investigates Japanese olive oil consumption behaviour and preference using a sample of 

consumers residing in Tokyo. Applying the CVM, WTP and its determinants were estimated by the 

payment card type method. The data used in this study was a sample of 532 respondents residing in 

Tokyo, collected in March 2011 through a web questionnaire. Six attributes were chosen to design 

the experiment: region of origin, price per ml, olive oil type, taste, colour and health component. 

Notably, the country of origin and health attribute of olive oil represented by the concentration of 

polyphenol was explicitly included in the product design. The estimated result of the mean value was 

875 JPY, whereas that of median is estimated at 821 JPY. The mean WTP of males is higher than that 

of females and is the highest at 879 JPY, whereas the median value of WTP of females is slightly 

higher than that of males. Regarding preference, results suggest that Japanese consumers prefer extra 

virgin and virgin to regular olive oil and a sweet taste rather than a bitter one. Respondents who 

frequently use olive oil prefer products made in Italy and Spain and yellow olive oil rather than 

green. Empirical results of the estimation of WTP equations suggest that knowledge of the healthy 

attribute of olive oil positively impacts an increase in WTP. Furthermore, WTP increases as 

respondents become older. Respondents with higher education were willing to pay more than those 

with less education. Respondents who use olive oil quite frequently are more likely to pay more than 

those who do not use it frequently. This study implies that Tunisian olive oil has a potential to 

increase its import share of the Japanese market by emphasizing its healthy attributes to compete 

with products of Italy and Spain that currently dominate the olive oil market in Japan. 
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