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2 Case summary 
The key findings from the in-store auction experiment showed that fruit flavour and 
sweetness were found to be significant factors influencing consumer willingness to purchase 
mangoes, while flesh smoothness and sourness were found to be insignificant. Results from 
the online choice experiment further confirmed that the fragrance and skin colour attributes 
of mango were significant influences on consumer willingness to pay (WTP). Respondents 
also expressed that food safety, fruity flavour, skin colour and maturity were more important 
than price, while price was not a major consideration to consumers. Furthermore, consumers 
from different cities showed heterogeneous preference for fresh mangoes. Our research 
suggests consumers are more likely to buy and be willing to pay a premium price for fresh 
mangoes with high sensory qualities related to strong fragrance and yellow skin colour.  
China is not a homogeneous market. The volume of mango consumption in western regions 
of China is much less than in eastern coastal areas. The consumption by coastal provinces 
in southern China accounts for 60% of the national total. In western China, consumers 
regard mango as a luxury fruit, which may be purchased as a gift. Fresh mango 
consumption accounts for over 90% of domestic production.  

3 Introduction 

3.1 Project background 
The Chinese economy has expanded dramatically following economic reform policies and 
the opening up of the country to foreign trade and investment. Rapid economic growth 
began in 1993, with Chinese GDP (nominal USD) increasing 2,752% over the 25 years to 
2017 (World Bank, 2018). At the same time, the application of online shopping platforms has 
stimulated online sales, with the internet becoming one of the main consumption channels 
for consumers. Total consumption volume from online sales is forecast to reach CNY10 
trillion by 2020, accounting for 16% of total sales of social consumer goods (Deloitte, 2016). 
Time-saving, lower prices and wider product variety were reported as the main drivers for 
people purchasing online (IResearch, 2015). In parallel with the rapid national economic 
growth, the middle-class population has increased considerably. According to a forecast by 
The Economist, the size of China’s middle class will reach 472 million by 2020, representing 
the largest segment of the population (Deloitte, 2017). It is likely that this growing middle-
class population will be more willing to pay a premium for quality and to consider 
discretionary goods, not just basic necessities. As a result, there has been an increasing 
trend towards the consumption of fruit, which is usually considered health food. Since 2010, 
household consumption of mangoes has increased at a compound annual growth rate of 
13%, from 895,700 tonnes in 2010 to 1,868,700 tonnes in 2016 (RCRE, 2017). Despite this 
rapid growth, mango consumption per capita is still well below the world average. World 
mango consumption was over 40 million tonnes, or 6.4kg per person, in 2012, whereas 
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China consumed 1.09 million tonnes, or 2.4% of global consumption. The consumption per 
capita in China is only 0.92kg, representing 14.3% of the world’s average.  

3.2 Study objectives 
This study aims to understand Chinese consumer preferences for mangoes and employs 
two advanced approaches to elicit consumer willingness to pay for certain attributes of 
mangoes. An in-store experiment auction was conducted in October 2018 within a Shanghai 
supermarket to assess consumer preferences for mango taste attributes, such as flesh 
smoothness, fruit flavour, sweetness and sourness. Further, an online survey was 
implemented in March 2019 that collected data from five cities in China to evaluate 
consumer preferences for attributes such as size, colour, fruit fragrance and availability of 
production origin.  

4 Literature review 

4.1 Consumers  
The literature around consumer preferences of mangoes is relatively limited. In a study that 
aimed to capture consumer preferences within the mango industry of Pakistan, Badar et al. 
(2015) found that despite significant increases in cultivation, production and exports of 
mango, the performance of the industry was suboptimal due to a variety of production, post-
harvest and marketing-related inefficiencies (Collins & Iqbal, 2011). Lack of knowledge in 
terms of how consumers value mangoes was also a contributing factor (Hanif et al., 2004; 
Ghafoor et al., 2009). As a result, consumers in Pakistan rarely receive the value they desire 
from mangoes, which leads to low profitability, minimal returns to farmers and poor 
performance of the mango industry in general. 
Perhaps a less obvious influence on fruit choice is consumer ethnicity. In a study of apple 
preferences, Jaeger et al. (1998) found no obvious division between the preferences of 
British and Danish consumers with respect to nationality. However, in-store studies of 
grapes have found differences in the way Chinese and US consumers respond to quality 
parameters, and it was discovered that Japanese consumers dislike acid-tasting apple 
cultivars that are quite acceptable to European palates (Cristosto & Cristosto, 2002; Harker 
et al., 2003). Hence, the ethnic differences in preferences appear may to some extent be 
product specific. 
Finally, bearing in mind the range of influences described above, Yin et al. (2008) 
investigated why branding is far less prevalent for fresh produce compared to other 
consumer goods. The authors suggested that consumers are able to predict quality of 
produce based on intrinsic external attributes and thus branding may be less effective in 
conveying quality signals for fresh produce. A bad experience however, will cause 
consumers to stop buying for a period of time, change cultivars, and/or change to other 
types of fruit. 

4.2 Willingness to pay for fruit attributes 
Schecter (2010) has stated that few people are able to choose a good apple from the many 
varieties and sizes available at supermarkets today and that, generally, ‘a consumer will pick 
the prettiest, most colourful, unblemished apple in the hope that the apple will taste good as 
well’. McCluskey et al. (2007) used consumer sensory evaluation of apples to analyse WTP 
for a specific variety of apple (in this instance, Washington Gala). The results from this study 
showed that consumer ratings of flavour, texture, firmness and tartness were all positively 
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related to WTP. Zhang et al. (2010) also used sensory evaluation, examining the WTP for 
Anjou pears, and found that treatment-induced sensory characteristics significantly affected 
consumers’ WTP. The sensory variables – firmness, sweetness and juiciness – were 
significant factors explaining consumer preferences in this study. In addition, respondents 
with children (under 18 years of age) had a higher WTP. However, McCluskey et al. noted 
the subjective nature of sensory perceptions when consumers consider making repeat apple 
purchases. Furthermore, as consumers are highly heterogeneous, taste and preferences will 
vary among individuals. 
Analysis of consumer preferences in the mango industry of Pakistan categorised consumers 
into three clusters: mango lovers, value seekers and safety conscious (Badar et al., 2015). 
The clusters distinctively differed from each other in their consumption of mangoes, product 
and buying preferences, and socio-economic characteristics. Mango lovers were simply 
concerned with consumption and hence less influenced by food safety issues. Safety 
conscious consumers appeared to be more health conscious and therefore attached more 
importance to safety-related attributes of mangoes. Value seekers were concerned about 
both safety- and marketing-related attributes. Interestingly, the largest cluster in this study 
was the value seekers. Their relatively higher weekly expenditure on mangoes suggested a 
willingness to pay more if their desired value is provided to them. This implies that 
opportunities exist for mango suppliers to strengthen their businesses by improving practices 
that deliver appropriate levels of quality and safety. 

5 Data collection 

5.1 In-store experiment auction  
M.Z. Marketing Communications (MZMC), a Chinese marketing consultation company, 
recruited 137 respondents in Shanghai for a mango study. The collected data from four of 
these respondents was considered not eligible and they were consequently dropped (leaving 
a total of 133). All respondents were promised CNY200 in compensation for their time, which 
could be put towards the auction if won by the respondents. In the experiment, respondents 
were required to complete four key stages. First, they complete a survey that captured 
preferences, purchasing behaviour, and attitudes towards mangoes and food in general, as 
well as a range of socio-demographic information such as gender, age, employment, family 
status, education background and household income (see Supporting Document 9.1).  
For the next stage, respondents were presented with some basic information about 
mangoes, along with the mango varieties on display in the experiment session. During the 
third stage, MZMC introduced the experimental auction procedures and a trial was 
conducted to help respondents become familiar with the auction process. For the trial 
auction, respondents were asked to bid on two types of snack food: a chocolate bar and a 
chocolate biscuit. The bid price needed to be in Chinese yuan (CNY) with only one decimal 
place – for example, CNY3.5 or CNY7.6. After collecting the bidding sheets from all 
respondents, a random draw decided which of the two snacks would be used for real. The 
bidding prices for the chosen snack were then ranked from highest to lowest. The three 
respondents with the highest bids won the item and were required to buy it at the fourth-
highest price using part of their CNY200 reward. The fourth-highest price was then deducted 
from the reward money of these respondents, meaning that this trial was not hypothetical. 
During the entire auction process, respondents were not allowed to communicate with each 
other. This elicitation mechanism is called the nth (n=4 in this case) price auction and is one 
of the elicitation mechanisms that are incentive compatible, meaning respondents are 
incentivised to bid their true value for the auctioned good (Lusk & Shogren, 2007).  
After the trial auction, the final stage involved respondents bidding for mangoes, which 
consisted of two rounds of bidding (before and after tasting). The same rules applied to 
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these auction rounds. After the two rounds were completed, one round was randomly 
chosen, and one mango variety randomly picked from the chosen round was used as the 
binding mango to be purchased by the three winning respondents. For the tasting round, 
respondents were also required to evaluate the mangoes’ tastes in different dimensions 
before placing their bid (see Supporting Document 9.2).  

5.2 Online survey  
The online survey data used in this study is derived from a consumer survey conducted in 
March 2019 across five Chinese cities: Beijing, Shanghai, Guangzhou, Xi’an and Shenyang. 
The first three are tier-one cities located in the east and south of China, Xi’an is in the west 
and Shenyang is in the northeast. GMO E-Lab Marketing Research (Shanghai) Co. Ltd., an 
international marketing research company, recruited online respondents within these five 
cities. GMO’s online respondents were invited to complete the survey via their main online 
survey portal. Panellists answered screening questions to determine their eligibility. Quotas 
were set by city and age group in order to recruit panellists who were representative of 
different age groups. Given the focus of the online survey was mango purchasing behaviour, 
the eligibility criteria were:  

1. adults over the age of 18 (students over 18 but not earning an independent 
income were excluded) 

2. having purchased fresh food and mangoes for domestic consumption in the last 
year 

3. being sole or joint decision-makers for grocery shopping in the family.  
A total of 1,055 respondents completed the online survey, with consumers from Shenyang 
(212), Xi’an (212), Shanghai (209), Beijing (210) and Guangzhou (212).  
The structured online questionnaire included three parts (see Supporting Document 9.3). 
The first part focused on key consumer information such as mango purchase and 
consumption (including mango characteristics that may be important to consumers), mango 
purchase frequency and quantity, intended use/s, reasons for purchasing imported 
mangoes, and some general statements about mangoes. The second part was a discrete 
choice experiment to elicit consumer preferences for attributes of mango, while the third part 
collected consumer socio-economic characteristics.  
Based on Lancastrian consumer theory, choice experiments can be used to measure 
preferences of consumers rather than the revealed preferences that come from observed 
market transactions (Lancaster, 1966). Choice experiments are especially useful when an 
observed transaction of a product does not occur, since they are based on hypothetical 
choice sets and can thus be used to estimate demand for new products or technologies 
(Lusk & Shogren, 2007). Six attributes were formulated for inclusion into the choice 
experiment using the results of the in-store experiment auction and in consultation with 
mango scientists, marketing researchers, and mango in-industry experts. These were 
aroma, skin colour, size, origin claim, seed size, and price. The levels of the aroma attribute 
used in the design were strong fragrance, weak fragrance and no fragrance. Skin colour 
attribute was divided into green, yellow and red. Indication of product label, indication of 
sticker on mango skin and no indication of origin were the levels of origin claim attribute. 
According to the general size of mangoes sold on the market, we chose small (<250g), 
medium (250–400g) and large (>400g) as the levels of the mango size attribute. The levels 
of the seed size attribute were large and small. Further, the levels of the price attribute 
included CNY9/500g, CNY12/500g, CNY15/500g, CNY18/500g and CNY21/500g. 
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Table 1. Sample choice set 

Choice 
No. Legend Aroma Seed 

size 
Skin 

colour Size Origin claim Price Alt 

1 

 

no 
fragrance big blush large no indication 15/500g A  

 

fragrant small green small on product 
label 15/500g B  

Neither A nor B  

Source: Author’s analysis 

The choice experiments used an efficient and nearly orthogonal experimental design, with 
the attributes and levels described above using the software Stata. A total of 24 choice tasks 
were generated and grouped into four blocks, with six choice scenarios for each block. An 
option to opt out (the option of neither alternative), was available to respondents during each 
choice task. In order to reduce the burden on respondents during the choice experiment, 
improve the efficiency of the experiment and prevent respondents from boredom, we 
randomly selected one block of six choice sets for each respondent and displayed the six 
choice tasks one by one. The design was pre-tested to ensure that the tasks were relevant 
(see Table 1). 

6 Results and discussions  

6.1 In-store experiment auction  
The 133 respondents consisted of 105 males (79%) and 28 females (21%). More than 63% 
of them were aged between 25 and 44 years old (see Figure 1). Family incomes ranged 
from less than CNY4,999/month to more than CNY40,000/month (see Figure 1). On 
average, excluding those with a family income lower than CNY4,999/month and higher than 
CNY40,000/month, the weighted average income was CNY19,336/month. According to 
Shanghai Statistical Yearbook (2018), the average urban family income was 
CNY14,032/month in 2017. Considering inflation between 2017 and 2018, and the fact that 
our experiment location (CitySuper) is an upscale supermarket in Shanghai, our sample 
represents consumers with a higher income (around 30% higher) than the average Shanghai 
family. More than half the respondents were employed full-time and nearly a quarter had 
retired (see Figure 3). Additionally, 67.67% of respondents were living with a spouse/partner, 
28.57% were accompanied by parents/parents-in-law, and around 89% of respondents had 
completed high school or tertiary education (see Figure 4 and Figure 2).  
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Figure 3. Gender and age distribution, in-store 
Source: Author’s analysis 
Note:  n = 133 

 

 
Figure 4. Family income range, CNY/month, in-store 
Source: Author’s analysis 
Note:  n = 133 

 

 
Figure 5. Work status, in-store 
Source: Author’s analysis 
Note:  n = 133 
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Figure 6. Family members accompanying respondents, in-store 
Source: Author’s analysis 
Note:  n = 133 

 

 
Figure 7. Educational background, in-store 
Source: Author’s analysis 
Note:  n = 133 
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chose mangoes for purchase – for example, based on price or food safety/origin. 
Respondents evaluated food safety/origin as much more important than price; only 5.26% 
considered price definitely more important than food safety/origin. Around one third of 
respondents thought price and food safety/origin were equally important (see Figure 6).  

Further results showed that 59% of respondents were unsure how to choose good mangoes 
and 60% were unsure if Chinese people think mangoes should be consumed in winter. More 
than 60% of respondents believed that mangoes could provide significant health benefits 
and that the taste of a mango is considerably related to its fragrant smell or its warm-colour 
appearance. Half the respondents disagreed with the statement that mango should not be 
consumed in winter, while 41% were unsure about this commonly accepted statement that is 
consistent with traditional Chinese medicine (see Figure 7).   
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Figure 8. Purchasing basis, in-store 
Source: Author’s analysis 
Note:  n = 133 
 

 
Figure 9. Consumer attitudes, in-store 
Source: Author’s analysis 
Note:  n = 133 
More than 80% of respondents regarded fruity flavour and maturity (related to sweetness) 
the most prominent factors when purchasing mangoes. Convenience, peel appearance, 
colour, customer service, product origin and price were other relevant factors. Size was 
regarded as the least important factor when purchasing mangoes (see Figure 8).  
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Figure 10. Factors that influence mango purchase, in-store 
Source: Author’s analysis 
Note:  n = 133 
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before tasting and CNY25.5/kg after tasting). For all three mangoes, after-tasting prices were 
higher than pre-tasting, although the difference was only statistically significant (p<0.05) for 
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Table 3. Average score, taste, out of 10, in-store 

Country of origin Mango Smoothness Fruit flavour Sweetness Sourness 

China 

 

6.4 6.4 6.2 5.4 

The Philippines 

 

7.4 7.0 7.2 5.7 

Thailand 

 

6.8 6.0 5.9 5.2 

Source: Author’s analysis 
Note:  n = 133 
Regression equations were used to model bidding prices. Specifically, equation (1) was for 
the bidding price before tasting; equation (2) was for the bidding price after tasting; and 
equation (3) was for the difference between the before- and after-tasting bidding prices.  
Ybij = Varietyj·ρ + Xi·β + αi + ε1ij        (1) 
Yaij = Tasteij·μ + θ·Ybij + αi + ε2ij        (2) 
Ydij = Tasteij·δ + αi + ε3ij         (3) 
Yb is the bidding price before tasting for participant i and mango variety j, adjusted to price 
per kilo and transformed to natural logarithm; Ya is the bidding price after tasting for 
participant i and mango variety j, adjusted to price per kilo and transformed to natural 
logarithm; Yd is the percentage change of bidding price for participant i and mango variety j, 
before and after tasting; X is a vector of participant characteristics; Taste is a vector of taste 
evaluation scores (0–10), including flesh smoothness, fruit flavour, sweetness and sourness; 
αi is participant individual effects; ρ, β, μ, θ and δ are parameters or vector of parameters to 
be estimated; and ε1, ε2 and ε3

 are classical error terms.  
It should be noted that equation (1) includes a range of participant characteristics (vector X) 
as independent variables to explain the bidding price. For equations (1), (2) and (3), αi can 
be treated as fixed effects or random effects. A major shortcoming of the fixed effects is that 
any individual characteristics (Xi) that do not vary across bids for the three mangoes cannot 
be estimated. As we are still interested in knowing whether individual characteristics affect 
consumer bidding prices, random effects will be used for equation (1). Fixed effects, 
however, have the advantage of unbiased estimation for other independent variables such 
as Tasteij. Therefore, for equations (2) and (3), individual characteristics are estimated by 
fixed effects, and for equation (2), the before-tasting bidding price is used as a control 
variable (see Tables 3, 4 and 5).  
It was found that the tasting experience of respondents does matter, in terms of their WTP 
for mangoes. Specifically, fruit flavour and sweetness were significant, while flesh 
smoothness and sourness were insignificant. For example, a one-point improvement (on a 
scale of 0 to 10) in fruit flavour rated by respondents increased the bidding price by 5.6%, 
while a one-point improvement in sweetness increased the bidding price by 4.3%. If tasting 
evaluations were modelled as a binary variable (i.e. ‘quite like it’ for scores 8 to 10 versus 
otherwise for scores below 8), respondents increased their bidding price by 16.2% if they 
quite liked the fruit flavour, and by 19.3% if they quite liked the sweetness of the mangoes 
they tasted. The results in terms of the difference between before and after tasting are 
similar. A favourable tasting score on fruit flavour and sweetness caused respondents to 
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adjust their bids to higher than their pre-tasting bid – specifically 5.8% and 4.3% higher, 
respectively, for a one-point increase in their evaluations. 
Pre-tasting, the following factors were found to influence WTP significantly: variety (origin), 
with respondents bidding highest for mangoes from the Philippines, followed by Thailand, 
with the lowest bids for domestic Sichuan mangoes; gender, with females bidding higher 
than males; age, with older respondents bidding higher than younger; employment status, 
with full-time workers bidding lower than others (part-time, home duty, retired); and 
household income, with higher household income respondents bidding higher.  
Interestingly, after controlling for socio-demographic characteristics, respondents’ previous 
mango purchase behaviour, their views on the important factors influencing mango 
purchasing and their attitudes on statements regarding mangoes did not significantly 
influence their bidding price. Exceptions to these results were that the more importantly 
respondents viewed mangoes’ place of origin, the lower the price they bid, and the more 
importantly they viewed food safety and provenance compared to price, the higher the price 
they bid.  
Table 4. Bidding price, regression results (random effects), before tasting, in-store 

Independent variables Coef. Std. Err. P>|z| 
Origin: The Philippines (ref: China) 0.891 0.083 0.000 
Origin: Thailand (ref: China) 0.380 0.102 0.000 

Female 0.211 0.056 0.000 

Age 0.006 0.003 0.053 

Education: undergraduate (ref: High school and below) 0.026 0.103 0.799 

Education: postgraduate (ref: High school and below) 0.042 0.088 0.631 

Full-time employment  -0.125 0.045 0.006 

Family size  0.008 0.016 0.629 

Family monthly income (natural log) 0.144 0.067 0.031 

Bidding price of candy  0.013 0.004 0.002 

Importance of place of origin when purchasing mangoes (0: not 
important at all to 10: very important) -0.039 0.019 0.041 

Price versus food safety/provenance (0: price most important to 10: 
food safety/provenance most important) 0.050 0.024 0.040 

Constant  2.043 0.240 0.000 

Source: Author’s analysis 
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Table 5. Bidding price, regression results (fixed effects), after tasting, in-store 

Independent variables 
Model 1 Model 2 

Coef. Std. 
Err. P>|t| Coef. Std. 

Err. P>|t| 

Taste evaluation score from 0 (do not like it at all) to 10 
(like it very much): flesh smoothness  -0.006 0.020 0.779    

Taste evaluation score from 0 (do not like it at all) to 10 
(like it very much): fruit flavour 0.056 0.025 0.053    

Taste evaluation score from 0 (do not like it at all) to 10 
(like it very much): sweetness 0.043 0.018 0.040    

Taste evaluation score from 0 (do not like it at all) to 10 
(like it very much): sourness 0.018 0.012 0.166    

Bidding price in the first round  0.820 0.046 0.000    
Taste evaluation dummy for flesh smoothness: 
  1 (score 8 to 10) and 0 (score 0 to 7)    0.077 0.073 0.317 

Taste evaluation dummy for fruit flavour:  
  1 (score 8 to 10) and 0 (score 0 to 7)    0.162 0.083 0.084 

Taste evaluation dummy for sweetness:  
  1 (score 8 to 10) and 0 (score 0 to 7)    0.193 0.082 0.043 

Taste evaluation dummy for sourness:  
  1 (score 8 to 10) and 0 (score 0 to 7)    0.069 0.079 0.404 

Bidding price in the first round     0.831 0.051 0.000 

Constant  -0.179 0.115 0.153 0.289 0.142 0.072 
Source: Author’s analysis 
Note:  n = 133 

 
Table 6. Difference in bidding price, regression results (fixed effects), before and after tasting, 
in-store 

Independent variables 
Model 1 Model 2 

Coef. Std. 
Err. P>|t| Coef. Std. 

Err. P>|t| 

Taste evaluation score from 0 (do not like it at all) to 
10 (like it very much): flesh smoothness  -2.698 1.703 0.148    

Taste evaluation score from 0 (do not like it at all) to 
10 (like it very much): fruit flavour 5.820 2.613 0.053    

Taste evaluation score from 0 (do not like it at all) to 
10 (like it very much): sweetness 4.294 2.023 0.063    

Taste evaluation score from 0 (do not like it at all) to 
10 (like it very much): sourness 1.186 1.423 0.426    

Taste evaluation dummy for flesh smoothness: 
  1 (score 8 to 10) and 0 (score 0 to 7) 

   -2.868 7.090 0.695 

Taste evaluation dummy for fruit flavour:  
  1 (score 8 to 10) and 0 (score 0 to 7)    20.250 10.592 0.088 

Taste evaluation dummy for sweetness:  
  1 (score 8 to 10) and 0 (score 0 to 7)    20.788 10.348 0.075 

Taste evaluation dummy for sourness:  
  1 (score 8 to 10) and 0 (score 0 to 7) 

   3.556 10.545 0.744 

Constant  -55.026 10.387 0.000 -17.349 3.837 0.001 
Source: Author’s analysis 
Note:  n = 133 
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6.2 Online survey  

Respondent characteristics 
Of the 1,055 online respondents, 447 were male (42.37%) and 608 were female (57.63%); 
155 (14.69%) were aged between 18 and 24 years, and more than 69% were aged between 
25 and 50 years old (see Figure 9).  
The family income of respondents ranged from less than CNY4,999/month to more than 
CNY40,000/month (see Figure 10). On average, excluding those with family incomes lower 
than CNY4,999/month and those with more than CNY40,000/month, the weighted average 
income was CNY19,310/month. According to Statistical Yearbook (2018), the average urban 
family income in 2017 was CNY14,032/month in Shanghai, CNY14,081/month in 
Guangzhou, CNY13,521/month in Beijing, CNY8,992/month in Xi’an and CNY8,892/month in 
Shenyang. To simplify the income analysis, we classified income into three groups for each 
city: high (higher than 30% of the average urban family income in each city), low (lower than 
30% of the average urban family income in each city) and median (between low and high). 
The 1,055 respondents consisted of 78 low-income consumers (7.39%), 415 median income 
consumers (39.34%), and 562 high-income consumers (53.27%) (see Figure 11). Allowing 
for inflation between 2017 and 2018, our sample represents consumers who have higher 
income (around 30% higher) than the average urban family income in each city.  
Approximately 90% of online respondents were employed full-time (see Figure 12). 
Additionally, 71.85% of online respondents live with a spouse/partner, while 26.16% had 
accompanying parents/parents-in-law and more than half had accompanying children under 
12 years (see Figure 13). In terms of educational background, 66.82% respondents held a 
bachelor’s degree (see Figure 14). Online survey respondents exhibited similar 
characteristics to the in-store respondents. 

 
Figure 9. Gender and age distribution, online  
Source: Author’s analysis 
Note:  n = 1055 
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Figure 10. Family income range, CNY/month, online  
Source: Author’s analysis 
Note:  n = 1055 
 

 
Figure 11. Family income range, by city, online 
Source: Author’s analysis 
Note:  n = 1055 
 

 
Figure 12. Work status, online  
Source: Author’s analysis 
Note:  n = 1055 
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Figure 13. Family members accompanying respondents, online  
Source: Author’s analysis 
Note:  n = 1055 

 

 
Figure 14. Educational background, online 
Source: Author’s analysis 
Note:  n = 1055 

Mango purchasing channels 
More than 60% of consumers purchased mango from supermarkets, e-commerce, new retail 
(hybrid retailer integrating online, offline, logistics, and data across a single value chain, e.g. 
Hema Fresh, which is owned by Alibaba) and specialty fruit stores (see Tables 2 to 5 and 
Figures 15 to 17). Specialty fruit stores were the most popular place for purchasing 
mangoes. In recent years, specialty fruit stores have rapidly developed in commercial 
centres and residential areas of major cities in China, becoming one of the most convenient 
channels for consumers to buy fresh fruit. This trend is consistent with the results from the 
in-store auction experiment, in that purchase convenience is a main influence on mango 
purchasing. A five-score Likert scale was used to measure the credibility of each purchase 
channel. The scores across all channels were lower than 3 (5 being most trusted and 1 
being least trusted), indicating most consumers do not trust the authenticity of each channel 
(i.e. whether the mangoes were actually from the claimed place of origin). However, this 
does not seem to affect consumers' choice of where to buy their mangoes, as specialty fruit 
stores were most popular but received the lowest credibility score. 

71.85%

26.73%

26.45%

17.54%

26.16%

2.18%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%

Spouse or partner

Children under 5 years

Children aged 5-12

Children over 13 years

Parents/Parents-in-law

live alone or with others

0.47% 1.14%
7.96%

17.91%

66.82%

5.69%

Primary school

Junior high school

Senior high school

Technical school

Bachelor

Master and above



16 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

Wet Markets Supermarkets E-commerce New Retail Social media Specialty fruit
store

Farm nearby

Av
er

ag
e 

cr
ed

ib
ili

ty
 sc

or
e

Pe
rc

en
ta

ge
 o

ve
r 

al
l p

ar
tic

ip
an

ts
percentage buy from

credibility score

 
Figure 15. Mango purchasing channel and credibility score, all respondents, online 
Source: Author’s analysis 

Consumers of different ages exhibited no significant difference in their choice of purchasing 
channels (see Table 7). Consumers of across age groups may buy mangoes from multiple 
sources, with supermarkets, e-commerce, new retail and specialty fruit stores being the main 
sources. Notably, older consumers are likely to try new retail and e-commerce channels, as 
well as younger consumers. Sixty-three per cent of respondents aged 41–50 and 37% aged 
over 51 chose e-commerce as a purchasing channel, while 55% of respondents aged 41-50 
and 59% aged over 51 selected the new retail channel. Across all education groups, more 
than 70% of respondents used supermarkets and more than 80% used speciality fruit stores 
as channels to buy mangoes (see Table 8). For the majority of respondents with a bachelor 
or master’s degree, there was a preference to buy mango from e-commerce and new retail. 
In terms of consumer gender, there are similar percentages for female and male consumers 
in every purchase channel; however, male consumers had a higher preference to buy 
mangoes via e-commerce.  
Table 7. Purchasing channels (non-mutually exclusive), by age range, online 

 
Aged 18-24 

(n=155) 
(%) 

Aged 25-30 
(n=208)  

(%) 

Aged 31-40 
(n=311)  

(%) 

Aged 41-50 
(n=214)  

(%) 

Aged over 51 
(n=167)  

(%) 

Total 
(n=1055)  

(%) 
Wet markets 49.68 44.23 40.84 40.19 45.51 43.41 
Supermarkets 76.13 84.13 76.21 78.50 76.65 78.29 
E-commerce  63.23 79.33 65.59 63.55 37.13 63.03 
New retail 57.42 73.56 63.99 55.61 59.88 62.56 
Social media  16.77 21.63 12.86 10.75 10.78 14.41 
Specialty fruit store 83.23 86.06 86.17 82.71 85.63 84.93 
Farm nearby 23.23 21.15 27.01 17.29 24.55 22.94 

Source: Author’s analysis 
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Table 8. Purchasing channels (non-mutually exclusive), by educational background, online 

 
Below senior 
high school 

(n=101） 
(%) 

Technical 
school 
(n=189)  

(%) 

Bachelor 
(n=705)  

(%) 

Master and 
above 
(n=60)  

(%) 

Total 
(n=1055)  

(%) 

Wet markets 51.49 35.98 42.84 60.00 43.41 
Supermarkets 72.28 74.07 79.57 86.67 78.29 
E-commerce  43.56 55.56 67.80 63.33 63.03 
New retail 45.54 58.20 64.82 78.33 62.56 
Social media  8.91 11.64 14.89 26.67 14.41 
Specialty fruit store 75.25 84.13 86.81 81.67 84.93 
Farm nearby 24.75 16.93 22.84 40.00 22.94 

Source: Author’s analysis 

There was no significant difference in respondents’ choice of purchasing channels across 
the five cities; however, consumers in Beijing had a stronger preference to buy mangoes in 
supermarkets (see Table 9). The distribution of mango purchasing channels by income 
group and work status suggests that respondents with high income or in full-time 
employment prefer to buy mangoes via e-commerce, new retail and speciality fruit stores, 
while low income and unemployed respondents prefer wet markets (see Figure 16 and 
Figure 17). Overall, the results presented in Table 9 and Figures 16–17 confirmed that 
supermarkets, e-commerce, new retail and specialty fruit stores were the major mango 
purchasing channels. 
Table 9. Mango purchasing channels, by city, online 

 
Shenyang 

(n=212)  
(%) 

Xi'an 
(n=212)  

(%) 

Shanghai 
(n=209)  

(%) 

Beijing 
(n=210)  

(%) 

Guangzhou 
(n=212)  

(%) 

Total 
(n=1055)  

(%) 
Wet markets 39.15 38.68 39.23 47.14 52.83 43.41 
Supermarkets 71.70 74.53 76.08 90.48 78.77 78.29 
E-commerce 60.38 69.81 68.42 58.57 58.02 63.03 
New retail 57.08 62.74 69.86 65.71 57.55 62.56 
Social media 13.21 12.74 15.79 13.81 16.51 14.41 
Specialty fruit store 82.08 85.38 88.04 85.24 83.96 84.93 
Farm nearby 20.75 21.23 25.84 25.71 21.23 22.94 

Source: Author’s analysis 
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Figure 16. Mango purchasing channel, by gender, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 17. Mango purchasing channel, by income range, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 18. Mango purchasing channel, by work status, online 
Source: Author’s analysis  
Note:  n = 1055 
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Purchase frequency, quantity, usage and size preference 
When mangoes are in season, about 35% of respondents purchase them twice a week; 30% 
of respondents purchase once a week; and 77% of respondents purchase at least once a 
week (see Figure 19). Purchase frequency by income group shows that low-income 
consumers buy less frequently than medium and high-income consumers: 21.79% of low-
income respondents buy mangoes less than once a fortnight, compared to 5.69% of high-
income respondents, and 17.95% of low-income respondents buy mangoes twice a week, 
compared to 40.75% of high-income respondents (see Figure 20). Figure 21 displays 
purchase frequency by gender group, which is largely consistent with the total purchasing 
frequency distribution. The gender of consumers had no significant impact on purchase 
frequency. There were some differences in mango purchasing patterns across different cities 
(see Figure 22). Consumers prefer to buy mangoes twice a week in Guangzhou, Xi’an and 
Shenyang, compared to once a week in Shanghai, with no significant preference in Beijing. 
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Figure 19. Purchasing frequency, in-season mango, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 20. Mango purchasing frequency, by income range, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 21. Mango purchasing frequency, by gender, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 22. Mango purchasing frequency, by city, online 
Source: Author’s analysis 
Note:  n = 1055 

Figures 23 to 26 display the average quantity of a typical mango purchase. Approximately 
80% of consumers tend to buy between 1kg and 3kg of mangoes per purchase: 43.6% of all 
respondents bought between 1kg and 2 kg of mangoes per purchase, while 36.59% of all 
respondents bought 2–3 kg per purchase (see Figure 23). Regardless of income, gender or 
city, the quantity of mangoes per purchase was consistent with the overall trend across all 
respondents (see Figures 24 to 26). As expected, respondents in the low-income category 
had a higher percentage of purchases less than 1 kg; respondents in the medium income 
category had a higher percentage of 1–2 kg purchases; and respondents in the high-income 
category had a higher percentage of 2–3 kg and 3–5 kg purchases. These results are 
directly related to Chinese consumption habits of fresh food, in that Chinese people prefer to 
buy food regularly to ensure freshness, rather than refrigerating food for several days.  
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Figure 23. Average purchasing quantity, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 24. Average purchasing quantity, by income range, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 25. Average purchasing quantity, by gender, online 
Source: Author’s analysis 
Note:  n = 1055 
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Figure 26. Average purchasing quantity, by city, online 
Source: Author’s analysis 
Note:  n = 1055 
Results highlighted that almost all respondents consumed mangoes as fresh fruit, while 38% 
respondents bought mangoes as gifts and 30% used mangoes as an ingredient in recipes 
(see Figure 27). Most respondents (66%) preferred the size of mangoes to be in the 100–
300g range. Mangoes smaller than 100 g or larger than 500 g were rarely preferred (see 
Figure 28). Median to large mangoes in the 300–500 g range were preferred by almost a 
quarter of respondents. These mangoes may be more suitable for gift-giving.   
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Figure 27. Intended mango use, online 
Source: Author’s analysis 
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Figure 28. Mango size preference, online 
Source: Author’s analysis 

Mango characteristics that influence consumer purchases 
More than 90% of respondents cited ripeness, taste, freshness and food safety as the most 
important factors when purchasing mangoes. Additional influences included fruity flavour, 
ease of shopping, colour, price, number of blemishes, place of origin and seed size, with 
more than 80% of respondents highlighting these factors (see Figure 30). Single fruit size, 
customer service and good visual presentation/packaging were regarded as the next most 
important factors when purchasing mangoes, with more than 70% of respondents typically 
citing these factors. The distribution characteristics of these factors across income category 
and city were similar to the distribution characteristics across the total samples, meaning 
there was no significant difference among consumers by income group or city. 
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Figure 29. Factors influencing mango purchase, online 
Source: Author’s analysis 
Note:  n = 1055 
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Table 10. Factors influencing mango purchase, by city, online 

 
Shenyang 

(n=212) 
(%) 

Xi'an 
(n=212)  

(%) 

Shanghai 
(n=209)  

(%) 

Beijing 
(n=210)  

(%) 

Guangzhou 
(n=212)  

(%) 
Total 
(%) 

Ripeness 92.45 91.04 87.56 90.00 90.57 90.33 
Taste 94.81 96.70 95.69 95.71 97.17 96.02 
Seed size 83.02 85.85 69.86 79.05 82.08 80.00 
Fruity flavour 89.62 89.15 87.08 92.86 86.32 89.00 
Single fruit size 79.72 83.49 74.64 78.57 77.36 78.77 
Freshness 94.81 94.81 94.26 93.33 96.70 94.79 
Number of blemishes 83.96 81.60 77.51 83.33 81.60 81.61 
Colour 90.09 87.26 81.82 88.57 83.02 86.16 
Price 88.68 87.74 77.99 84.29 83.02 84.36 
Ease of shopping 87.74 90.57 85.65 85.71 87.26 87.39 
Place of origin 83.49 88.68 74.16 80.48 74.06 80.19 
Food safety inspected 89.62 92.45 92.34 92.86 93.40 92.13 
Customer service 83.02 81.60 70.33 76.19 75.94 77.44 
Good visual presentation 
/packaging 70.75 73.11 56.94 67.62 66.51 67.01 

Source: Author’s analysis 
Note:  n = 1055 
 

Table 11. Factors influencing mango purchase, by income range, online 

 
Low income 

(n=78)  
(%) 

Medium income 
(n=415)  

(%) 

High income 
(562)  
(%) 

Total 
(%) 

Ripeness 84.62 88.43 92.53 90.33 
Taste 91.03 95.42 97.15 96.02 
Seed size 64.10 78.31 83.45 80.00 
Fruity flavour 74.36 86.27 93.06 89.00 
Single fruit size 55.13 78.80 82.03 78.77 
Freshness 92.31 95.42 94.66 94.79 
Number of blemishes 69.23 81.93 83.10 81.61 
Colour 73.08 82.41 90.75 86.16 
Price 82.05 87.71 82.21 84.36 
Ease of shopping 74.36 86.02 90.21 87.39 
Place of origin 46.15 77.35 87.01 80.19 
Food safety inspected 87.18 91.08 93.59 92.13 
Customer service 67.95 73.01 82.03 77.44 
Good visual presentation/ packaging 44.87 60.72 74.73 67.01 

Source: Author’s analysis 
Note:  n = 1055 
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Consumer attitudes 
Given the mean scores ranged between 3.0 and 4.4, most respondents agreed with the 
survey statements concerning mangoes (see Figure 30). The most popular statement in 
relation to mango was ‘Food safety is the most importance versus price and provenance’, 
with more than 90% of respondents agreeing. Most respondents agreed that good-quality 
mango related to sweet taste with less fibre (91.28%), small seed size and thin skin 
(87.49%), yellow in colour (86.45%) and ready to be eaten (84.64%). These results are 
consistent with those from the in-store experiment, in that consumers regarded food safety, 
fruity flavour, appearance and maturity important factors when purchasing mangoes. More 
than three quarters of respondents believed they knew how to choose good mangoes. A 
significant majority of respondents (82.65%) believed that mangoes could provide health 
benefits, while 74.41% preferred mango from a specific place of origin. Consistent with 
results from the in-store experiment, only 35.55% of respondents agreed that mango should 
not be consumed in winter because it is a tropical fruit, suggesting that many consumers 
were uncertain about this statement. Less than half the respondents agreed that price is the 
most important factor when purchasing mangoes, suggesting respondents consider price of 
relatively low importance compared with food safety and taste.
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Figure 30. Consumer attitudes, online 
Source: Author’s analysis 
Note:  n = 1055 
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Mango origins  
Figure 31 shows that 85.59% of respondents had purchased domestic mangoes, indicating 
that domestic mangoes have become the largest source of mangoes in China. Among 
imported mangoes, those from Australia, Thailand, Taiwan and Vietnam were the most 
commonly purchased by respondents. More than half had purchased Thai mangoes during 
the previous year, while more than 40% had bought imported mangoes from Australia or 
Taiwan, followed by 34% from Vietnam. 
While similar proportions of respondents across income levels purchased domestic 
mangoes, it was more likely that respondents with higher incomes had purchased imported 
mangoes – especially for Australian mangoes, due to their high price levels compared to 
other imported mangoes (see Table 12). The proportions of respondents purchasing 
mangoes from different origins varied across the five cities (see Table 13).  
Most consumers purchased mangoes produced in China because they believed the integrity, 
trusted the quality, and believed they represented value for money compared with countries 
offering similar quality mangoes (see Figure 32). In terms of mango purchased from 
Australia, consumers believed that it contained a very high level of food safety, would be 
good as a gift, and trusted the quality. Respondents gave similar reasons for purchasing 
mangoes from ASEAN countries to those listed above for purchasing Chinese mangoes. 
Believing the integrity, trusting the quality, and competitive prices were the main reasons for 
the majority of consumers purchasing mango from Vietnam, Thailand, the Philippines, and 
Myanmar. However, high level of food safety was not the primary purchase reason for 
Chinese or mangoes imported from ASEAN countries, indicating that consumers might have 
concerns about food safety from these origins. 
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Figure 31. Origin of mangoes purchased, all consumer purchases, online, 2018 
Source: Author’s analysis 
Note: n = 1055 
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Table 12. Mango origin preferences, by income range, online, 2018 

Mango origin 
Low income 

(n=78) 
(%) 

Medium income 
(n=415)  

(%) 

High income 
(n=562)  

(%) 
Total 
(%) 

China 85.90 86.27 85.05 85.59 

Australia 14.10 35.18 49.29 41.14 

Vietnam 21.79 34.46 35.05 33.84 

The Philippines 14.10 28.19 30.43 28.34 

Thailand 44.87 48.67 57.65 53.18 

Peru 2.56 6.75 9.43 7.87 

Taiwan 30.77 38.55 44.84 41.33 

Myanmar 6.41 13.01 15.84 14.03 

Source: Author’s analysis 
Note:  n = 1055 

 
Table 13. Mango origin preferences, by city, online, 2018 

Mango origin 
Shenyang 

(n=212)  
(%) 

Xi'an 
(n=212)  

(%) 

Shanghai 
(n=209)  

(%) 

Beijing 
(n=210)  

(%) 

Guangzhou 
(n=212)  

(%) 
Total 
(%) 

China 85.38 90.09 79.90 83.33 89.15 85.59 

Australia 44.81 38.68 41.63 41.43 39.15 41.14 

Vietnam 27.83 33.96 37.80 37.14 32.55 33.84 

The Philippines 17.92 24.53 39.23 30.48 29.72 28.34 

Thailand 46.70 53.30 63.64 54.76 47.64 53.18 

Peru 2.36 7.55 13.40 9.52 6.60 7.87 

Taiwan 33.96 33.02 53.11 44.29 42.45 41.33 

Myanmar 7.55 15.09 19.14 17.62 10.85 14.03 

Source: Author’s analysis 
Note:  n = 1055 
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Figure 32. Mango purchase reasons, by country of origin, online 
Source: Author’s analysis 

6.3 Modelling preferences for mango attributes using choice 
experiments  

Mixed logit model 
A choice experiment was designed to evaluate respondents’ mango preferences. In the 
analysis, consumers were assumed to maximise the utility derived from their mango-
purchasing decisions. We defined an underlying latent variable 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗  that denotes the utility 
function associated with consumer n choosing option 𝑗𝑗 ∈ 𝑇𝑇 during choice task s. Consumer n 
will choose alternative j so long as 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗ > 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗ ∀ 𝑘𝑘 ≠ 𝑗𝑗. Indirect utility 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗  is not directly 
observed, what is observed is the actual utility maximising choice 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛, where 

𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛 = �1   𝑖𝑖𝑖𝑖  𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗ = max (𝑈𝑈𝑛𝑛1𝑛𝑛∗ ,𝑈𝑈𝑛𝑛2𝑛𝑛∗ ,𝑈𝑈𝑛𝑛3𝑛𝑛∗ … ,𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗ )
0                                                           𝑂𝑂𝑂𝑂ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑖𝑖𝑒𝑒𝑒𝑒

      (4) 

Following standard practice, indirect utility was assumed linear and ensuring that marginal 
utility is strictly monotonic in the specified attributes and only one choice is selected. The 
utility of consumer n can be written as 𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛∗ =  𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛′ 𝛽𝛽 + 𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛, where 𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛′  is a vector of 

0.00% 20.00% 40.00% 60.00%

Trust the quality

High level of food safety

Believe in the integrity

Better value for money

Just have a try

Recommended to buy

Celebrities buying

Family like

Reliable retailer

Good for gift
N=148

Myanmar



30 

characteristics of each choice for the jth alternative, 𝛽𝛽 is a vector of individual-specific 
coefficients mapping attribute levels into utility, and 𝜀𝜀𝑛𝑛𝑛𝑛𝑛𝑛 is a random term that is assumed to 
be an independently and identically distributed extreme value. This stochastic component of 
utility implies that predictions cannot be made with certainty and captures unobserved 
variations in tastes, as well as errors in consumer perceptions and optimisation. 
Because consumers are a heterogeneous group, their preferences for mango attribute may 
also be heterogeneous. A common method of evaluating preference heterogeneity is the 
mixed logit model. Following the mixed logit specification in Train (2009), the probability that 
consumer n chooses alternative j in a choice task s is given by 

𝑃𝑃𝑒𝑒𝑃𝑃𝑃𝑃(𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛 = 1| 𝑋𝑋𝑛𝑛1𝑛𝑛′ ,𝑋𝑋𝑛𝑛2𝑛𝑛′ , … ,𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛′ ,Λ) 

= ∫
exp�𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛

′ 𝛽𝛽�

∑ exp�𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛
′ 𝛽𝛽�𝐾𝐾

𝑘𝑘=1
𝑖𝑖(𝛽𝛽|Λ)𝑑𝑑𝛽𝛽        (5) 

where 𝑋𝑋𝑛𝑛𝑛𝑛𝑛𝑛′ 𝛽𝛽 are the attribute levels and the marginal utility parameters, and the vector Λ 
refers collectively to the parameters characterising the distribution of the random 
parameters. The probability in Equation (4) can be approximated numerically through 
maximum simulated likelihood.      
Coefficients obtained from the model represent a consumer's preferences or marginal 
utilities for the various attributes of mango. The vector of parameters defining preferences 
over the attributes can be interpreted as marginal utilities. The marginal rate of substitution 
of one attribute for the other is simply the ratio of the two marginal utilities. The modelling for 
this project specified the coefficients corresponding to the attributes to vary, taking a normal 
distribution, and the random coefficients as independent. This allows for the possibility of 
positive and negative preferences for each of the mango attributes and a better 
understanding of the relationship between the attributes evaluated. 

Estimating results 
Results from the mixed logit estimation are displayed in Table 14. The associated p-value is 
small, implying rejection of the null hypothesis that all the standard deviations are equal to 
zero.  
The coefficient on the strong fragrant aroma is 0.706, positive and significant at the 1% level 
in the mixed logit model with random parameters. Compared to no fragrance, the subtle 
aroma coefficient is 0.622 and not as important to consumers as the strong fragrant aroma 
attribute. The coefficient on big seed size is negative as expected. The coefficient on the 
skin colour variable is large and significant, indicating that many respondents gain more 
utility and pay more attention to yellow and red skin compared to green skin. Yellow skin 
colour is valued by consumers approximately twice as much as subtle aroma. The 
coefficients are negative for both small and large mango sizes. Small size (<250g) is valued 
highly by consumers, however the coefficients of large size (>400g) are approximately zero. 
The negative coefficients on mango size suggest that consumers prefer medium-size 
mangoes (not too small and not too big). As expected, the coefficient on origin claim is 
positive for both origin claims, namely sticker on mango and product label. Compared to ‘no 
indication of origin claim’, ‘origin claim with indication on product label’ and ‘origin claim on a 
sticker on mango’ are valued similarly by consumers. For price attribute, the coefficient is 
positive, small and not significant, which indicates that price is not the most important 
attribute influencing consumer purchase, according to the respondents involved in the online 
survey. While the role of price is not well supported, this is not unexpected, as most 
respondents have higher incomes (30% above average income) and are able to pay a 
higher price for high quality and food safety standards. Further, according to the random 
parameter standard deviations, there is significant preference heterogeneity for most of the 
attributes. 
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Table 14. Mixed logit model results 
 Coef. Std. Err. z P>z 

Random parameter means 
Aroma_strong 0.706*** 0.070 10.15 0.000 
Aroma_subtle 0.622*** 0.064 9.75 0.000 
Big seed size -0.547*** 0.053 -10.41 0.000 
Skin colour_red 0.990*** 0.079 12.57 0.000 
Skin colour_yellow 1.160*** 0.079 14.70 0.000 
Size_large (>400g) -0.062 0.062 -1.00 0.316 
Size_small (<250g) -0.423*** 0.061 -6.96 0.000 
Origin claim_sticker on mango 0.315*** 0.066 4.76 0.000 
Origin claim_product label 0.344*** 0.064 5.38 0.000 
LnPrice (9, 12, 15, 18, 21 CNY/500g) 0.369 0.245 1.51 0.132 

Random parameter standard deviations 
Aroma_strong 0.767*** 0.107 7.18 0.000 
Aroma_subtle 0.160 0.245 -0.65 0.514 
Big seed size 0.618*** 0.091 6.76 0.000 
Skin colour_red 0.836*** 0.107 7.83 0.000 
Skin colour_yellow 0.813*** 0.109 7.44 0.000 
Size_large (>400g) 0.612*** 0.146 4.20 0.000 
Size_small (<250g) 0.812*** 0.106 -7.68 0.000 
Origin claim_sticker on mango 0.275** 0.128 2.15 0.032 
Origin claim_ product label 0.420*** 0.108 3.89 0.000 
LnPrice (9, 12, 15, 18, 21 CNY/500g) 4.168*** 0.359 11.61 0.000 
N 12036 
Log-likelihood -3627.84 
LR chi2 (10) 260.59*** 

Source: Author’s analysis 
Notes:   ***, **, * indicate 1%, 5%, and 10% significance, respectively.  

Mixed logit model estimated using Stata 15.0 based on 50 Halton draws used for simulated maximum 
likelihood.  

On average, the estimated results suggest that consumers prefer mango with strong 
fragrance, small seed size, yellow skin colour, of medium size, and with origin claim (see 
Table 14). Aroma and skin colour were the most important attributes with the largest 
marginal utility. From the magnitude of the standard deviations relative to the mean 
coefficients, 82% of consumers prefer mango with a strong fragrance; 81% prefer mango 
with small seed size; 88% prefer red skin mango and 92% prefer yellow skin; 80% prefer 
mango with an origin claim as indicated on the product label; and only 30% prefer a small 
size mango. These figures are given by 100 × ∅(−𝑃𝑃𝑛𝑛/s𝑛𝑛), where ∅ is the cumulative 
standard normal distribution and 𝑃𝑃𝑛𝑛 and s𝑛𝑛 are the mean and standard deviation, 
respectively, of the kth coefficient. 
 
  



32 

Table 15. Mixed logit model results, by city 
 Shenyang Xi'an Shanghai Beijing Guangzhou 

Random parameter means 

Aroma_strong 0.728*** 

(0.149) 
0.925*** 

(0.216) 
1.276*** 

(0.202) 
0.480*** 

(0.149) 
0.772*** 

(0.179) 

Aroma_subtle 0.503*** 

(0.139) 
0.846*** 

(0.199) 
1.089*** 

(0.174) 
0.561*** 

(0.129) 
0.472*** 

(0.162) 

Big seed size -0.573*** 

(0.122) 
-0.248* 

(0.139) 
-0.781*** 

(0.147) 
-0.543*** 

(0.112) 
-0.793*** 

(0.156) 

Skin colour_red 0.833*** 

(0.173) 
1.044*** 

(0.234) 
1.504*** 

(0.228) 
1.159*** 

(0.167) 
1.039*** 

(0.227) 

Skin colour_yellow 1.035*** 

(0.169) 
1.385*** 

(0.236) 
1.670*** 

(0.246) 
1.211*** 

(0.167) 
1.454*** 

(0.239) 

Size_large (>400g) 0.025 

(0.146) 
0.258 

(0.191) 
-0.142 
(0.154) 

0.004 
(0.123) 

-0.369** 

(0.176) 

Size_small (<250g) -0.279** 

(0.124) 
-0.145 
(0.164) 

-0.816*** 

(0.184) 
-0.584*** 

(0.134) 
-0.428*** 

(0.147) 

Origin claim_sticker on mango 0.239 

(0.150) 
0.164 

(0.186) 
0.333** 

(0.172) 
0.217 

(0.140) 
0.567*** 

(0.183) 

Origin claim_ product label 0.168 
(0.138) 

0.349** 

(0.177) 
0.454*** 

(0.174) 
0.343** 

(0.142) 
0.602*** 

(0.181) 

LnPrice (¥ 9, 12, 15, 18, 21/500g) 1.003 
(0.614) 

0.611 
(0.733) 

0.659 
(0.595) 

0.725 
(0.479) 

-0.448 
(0.665) 

Random parameter standard deviations 

Aroma_strong 0.682*** 

(0.240) 
1.418*** 

(0.288) 
0.780** 

(0.324) 
0.850*** 

(0.214) 
0.734** 

(0.341) 

Aroma_subtle 0.592*** 

(0.229) 
0.667** 

(0.292) 
0.163 

(0.414) 
0.159 

(0.384) 
0.373 

(0.304) 

Big seed size 0.381* 

(0.215) 
0.954*** 

(0.197) 
1.006*** 

(0.221) 
0.592*** 

(0.195) 
1.064*** 

(0.228) 

Skin colour_red 0.745*** 

(0.223) 
1.688*** 

(0.317) 
0.786*** 

(0.269) 
0.669 ** 

(0.266) 
1.276*** 

(0.274) 

Skin colour_yellow 0.655*** 

(0.250) 
0.868*** 

(0.280) 
1.581*** 

(0.334) 
0.925*** 

(0.242) 
1.031** 

(0.287) 

Size_large (>400g) 0.966*** 

(0.227) 
1.236*** 

(0.320) 
0.318 

(0.550) 
0.192 

(0.468) 
1.235*** 

(0.308) 

Size_small (<250g) 0.732*** 

(0.220) 
1.032*** 

(0.279) 
1.427*** 

(0.285) 
0.847*** 

(0.243) 
0.650** 

(0.264) 

Origin claim_sticker on mango 0.393 
(0.261) 

0.585** 

(0.272) 
0.043 

(0.269) 
0.098 

(0.301) 
0.616** 

(0.242) 

Origin claim_ product label 0.171 
(0.277) 

0.148 
(0.256) 

0.386 
(0.368) 

0.404* 

(0.213) 
0.853*** 

(0.217) 
LnPrice (CNY9, CNY12, CNY15, 
CNY18, CNY21/500g) 

4.302*** 

(0.750) 
6.521*** 

(1.144) 
2.387** 

(1.031) 
2.527*** 

(0.816) 
5.331*** 

(0.910) 
N 2454 2442 2324 2406 2410 
Log-likelihood -750.00 -742.40 -632.14 -711.23 -713.38 
LR chi2(10) 48.53*** 106.54*** 78.59*** 37.72*** 66.39*** 

Source: Author’s analysis 
Note:  Standard errors reported in parentheses. ***, **, * indicate 1%, 5%, and 10% significance, respectively. 

Mixed models for each of the cities were estimated individually (see Table 15). Consumers 
in different cities showed heterogeneous preference for fresh mango. In all five cities, the 
attribute of aroma was a significant determinant, particularly in Shanghai and Xi’an. 
Regarding seed size, consumers in Guangzhou and Shanghai valued the small seed size 
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attribute more than in other cities. Consumers in Shanghai attached more importance to the 
skin colour attribute (red and yellow) than those in other cities. The largest negative marginal 
utility of small-size mango was in Shanghai, and the most significantly negative coefficient of 
big-size attribute was in Guangzhou, suggesting that consumers in Shanghai dislike small-
size mangoes the most, while consumers in Guangzhou dislike large as well as small-size 
mangoes. For origin claim attributes, neither ‘on product label’ nor ‘on fruit sticker’ were 
important factors to consumers in Shenyang and Shanghai, while consumers in Guangzhou 
regarded both as important.  

7 Conclusion 
This study analysed Chinese consumer preferences for fresh mango using an in-store 
auction experiment in Shanghai, coupled with an online survey including a discrete choice 
experiment across five major cities in China. We further estimated consumer preferences on 
different attributes using mixed logit regressions. A number of key conclusions and 
implications can be drawn from this research. 
First, findings from both the in-store auction experiment and the online choice experiment 
showed that the aroma and skin colour attributes of mango were significant factors 
influencing consumer WTP and purchase. Results from the in-store auction experiment 
showed that fruit flavour and sweetness were significant, while flesh smoothness and 
sourness insignificant. In the absence of pre-tasting, consumers believe that the taste of a 
mango is considerably related to its fragrant smell and warm-colour appearance. The results 
from the choice experiment further confirmed that strong aroma and yellow skin colour were 
valued the highest utility by consumers. Respondents expressed that food safety, fruity 
flavour, skin colour and maturity were definitely more important than price, but appeared to 
be insensitive to price according to the results of the mixed logit model (in that the coefficient 
and significance of the price attribute were very low). Size was regarded as an important 
factor when purchasing mangoes and consumers generally preferred medium-size mangoes 
(not too small and not too large).  
Second, more than 75% of all respondents bought 1–3 kg mangoes at least once a week 
when they are in season. Most consumers purchased mango from supermarkets, e-
commerce, new retail and specialty fruit stores, with the specialty fruit store being the most 
popular place for mango purchasing. Giving mango as a gift is popular in China; however, 
virtually all consumers buy mango for fresh consumption.  
Third, domestic mango has become the largest source of mango in the Chinese market. 
Among imported mangoes, Australia, Thailand, Taiwan and Vietnam were the main 
countries of origin. More than half of all respondents had bought Thai mango, and more than 
40% of respondents had bought mango imported from Australia, Taiwan and Vietnam during 
2018. Consumers were more likely to buy mangoes from a particular origin if they believed 
the integrity, trusted the quality, and percieved more value for money from the purchase. 
However, consumers were still concerned about food safety of the mangoes from China and 
ASEAN countries. 
Fourth, consumers from different cities showed heterogeneous preference for fresh 
mangoes, although skin colour and aroma were considered the most important attributes, 
while consumers in Shanghai purchased the most imported mangoes during 2018. Findings 
from the choice experiment showed that consumers in Shanghai and Xi’an placed a higher 
value on mango fragrance; consumers in Guangzhou and Shanghai cared more about the 
mango seed size; consumers in Shanghai disliked small mangoes the most; and consumers 
in Guangzhou disliked both large and small mangoes. Origin claim on the product label is 
significant across all cities, except for Shenyang. 
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Finally, and overall, this research suggests that consumers would be more willing to pay a 
premium price for fresh mangoes with high sensory quality related to fragrance and yellow 
skin colour. A level of effort will be required to improve the sensory quality of the mango 
currently on the market. Predictably, big seed size and small mango size discouraged 
consumers’ purchasing intentions. Consumers demand premium-quality mangoes with a 
high level of food safety, and prefer fresh mangoes with strong fragrance, warm skin colour, 
and origin indication. In order to promote the consumption and purchase of fresh mangoes, 
providing effective communication about improved quality and food safety to consumers will 
be the key to increasing market sales in China. 
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9 Supporting documents 

9.1 Questionnaire 
1. Where do you currently buy the majority of your vegetables and fruit from?  

 Vegetables Fruit Mango 

Wet Markets    

Supermarkets    

E-commerce     

Social media     

Specialty store    

Other (please specify)    

 
2. On a scale of 1 to 10 (1 being least important and 10 being extremely important) which of 
the following characteristics influence you when buying mangoes? 

 0: Not at all 
important 1 2 3 4 5 6 7 8 9 10:Extremel

y important 

Ripeness            

Scent             

Size             

Freshness             

Number of blemishes            

Colour             

Price             

Ease of shopping            

Place of origin             

Source of Assurance(knowing 
who produced your mango)            

Being certified organic            

Food safety inspected            

Customer service             

Good visual 
presentation/packaging            

 
3. How often do you or your family purchase mango when it is in season?  

More than once a week Once a week Once a fortnight Once a month Less often 
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4. What is the intended use/s for the purchase of mangoes in your family (tick all that apply)?  

Eat as fresh fruit Give as a gift Use with other ingredients in a recipe 
   

5. What is the average quantity of your typical mango purchase? 

One Two to three Four to six More than six 
    

 

6. Below are some statements about mangoes. Please indicate how much you agree or 
disagree with them.  

 

7. When you are purchasing fruits, what is the importance of food safety and provenance 
versus price on a scale of 1 to 10, where 1 means price is most important, and 10 means 
food safety and provenance are most important? (Please circle one number) 

 

 
 
1         2            3           4             5        6              7                 8              9               10 
 

8.  In your opinion, what are the THREE most important FOOD SAFETY issues in China 
today? (Select three categories) 

Chemicals in food   

Carcinogens or cancer-causing chemicals in food   

Foodborne illness from bacteria/contaminants   

Food additives   

Pesticides/pesticide residues   

Biotechnology/"GMOs"   

Hormones and antibiotics used to produce farm animal products   

The presence of allergens in food/undeclared allergens   

Food adulteration   

Imported food/food from overseas   

Food provenance   

Food label falsification   

 
1 2 3 4 5 

Strongly 
disagree disagree uncertain agree Strongly 

agree 
The best mangoes are yellow and orange in colour with a 
red blush       

A mango will only taste good if it smells good      

I know how to select a good mango      

I believe mangoes offer significant health benefit      

I believe mango as a tropical fruit should not be consumed 
in winter      

People in China believe mango as a tropical fruit should not 
be consumed in winter      
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9. Please rate your FOOD SAFETY CONCERNS from 0=not concerned at all to 10= 
seriously concerned for fresh fruits from each of the following countries/regions. Select only 
one score per country/region. 

  
0：not 
concerned 
at all 

1 2 3 4 5 6 7 8 9 10：
seriously 
concerned 

China ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

USA ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Australia  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

New Zealand  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

European Union  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Vietnam  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

Indonesia  ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

The Philippines ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

South America (e.g. Argentina, 
Peru, Brazil, Chile, Ecuador, etc.) ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ 

 
10. Your gender:      Male    Female 
11. You age:          24 and below    25-34   35-44    45-54   55-64    65+ 
12. What is your current EMPLOYMENT status? 

 Unemployed  Full time  Part time  Stay at home parent   Retired 

 
13. Who, beside yourself, are currently live within your household (tick all that apply):  
 Spouse   
 Children under 5                       How many?  
 Children between 6 to 12          How many? 
 Children above 13                     How many?  
 Parents, parents-in-law,             How many?       
 Other, please specify:   
14. Your highest level of education:  
  Primary school and below    Middle school   High school  
  Technical and/or vocational school    Bachelor degree  Master degree and above   
15. What is your household before-tax income (Yuan) per month category?  
  4,999 and below    5,000 to 7,999        8,000 to 9,999            10,000 to 14,999 
  15,000 to 19,999    20,000 to 24,999   25,000 to 29,999 
  30,000 to 34,999    35,000 to 39,999    40,000 and above   
16. In total how much does your household typically spend on fresh fruits in a week?      
________ (Yuan per week) 
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17. Trial auction: Please indicate the most you are willing to pay for one piece of each of the 
candies.  
A:                                                       B: 
    
 
(Please hand in this page to the facilitator after you finish filling this page) 

 
18. Please indicate the most you are willing to pay for one mango if the mangoes are sold in 
a SUPERMARKET today: 

Mango  Country of Origin  Yuan  
A China  
B The Philippines  
C Thailand  

 

(Please hand in this page to the facilitator after you finish filling this page) 
 

19. After tasting each of the mango sample, please use a scale from 0 to 10 to rate your 
likeness of each of the following aspects (smoothness, flavoursome, sweetness and 
sourness).  
 
 

 
 

 

Mango  Country of Origin  Smoothness  Flavoursome  Sweetness Sourness  
A China     
B The Philippines     
C Thailand     

 

20. Please indicate again the most you are willing to pay for one mango if the mangoes are 
sold in a SUPERMARKET today: 

Mango  Country of Origin  Yuan 
A China  
B The Philippines  
C Thailand  

9.2 Mango auction experiment design 
Session running time: approximately 1 hour 15 minutes 
Each participant is endowed with 200 yuan (token) to be used to purchase the mango if their 
bid is successful for the binding round and mango variety. If not successful, they will keep 
the money.  

0— 
     

10— 
Like it very much 

5— 
Neither dislike nor like it 

      Yuan        Yuan  
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1. Respondents fill out a questionnaire (7 mins) 
2. Mango education, including brief mentioning of average market price for mangoes 

(10 mins)  
3. Auction rule explanation and trial auction using a sample product for one round (10 

mins) Respondents will be reminded that the best choice for them is to reveal 
their true amounts that they would be willing to pay. If your bid is more than 
your true willingness-to-pay, you may have to purchase the good at a price 
higher than what you are actually willing to pay. If you bid less than your true 
willingness-to-pay, you may miss out on purchasing the product that is of 
good value to you. 

4. Respondents observe the mangoes (A, B, C, D, E) on display and are told relevant 
information for each mango. Information at this stage include: variety, place of origin, 
average weight (g). (10 mins)  

5. First round auction for each mango variety (4 mins) 
For the following product, please indicate the most you are willing to pay: 

• A bottle of 500 mL 100% FCOJ  
For the following product, please indicate the most you are willing to pay: 

• A bottle of 500 mL 100% FCOJ  
6. Consumer will observe the mangoes being cut, taste each mango, answer a few 

questions regarding the tasting experience (12 mins)  
7. 2nd round auction for each mango variety (4 mins) 

Please indicate the most you are willing to pay for one mango if the mangoes are 
sold in a SUPERMARKET today. 

8. A random draw to select one binding bid among ten bids (A, B, C, D, and E in the 
first and second, 10 bids in total) takes place.  Top three respondents (three highest 
bidding prices) from the selected bid will be required to use their endowed money to 
purchase the mango at the fourth highest price from the selection bid. (4 mins)  

9. Mango cocktail. (10 mins)  
10. Exchange of token for mangoes for the three winners and the remaining balance will 

be converted to store gift card/cash. Exchange of token for store gift card/cash for 
other respondents.  

WORKSHOP SCRIPTS 
Thank you for agreeing to participate in today's session. [Introduce self and team.  Name 
and organisation will be fine.] 
CitySuper store has given big supports to this event.  Researchers at Griffith University and 
the University of Adelaide, Australia, designed the content of this workshop and MZMC 
consulting assisted the execution.  
As you entered, you should have been given CNY200 voucher. You should also have been 
assigned an ID number, which is located on the questionnaire and the folder. You will use 
this ID number to identify yourself during this workshop. We use random numbers in order to 
ensure confidentiality. 
Before we begin, I want to emphasise that your participation in this session is completely 
voluntary. If you do not wish to participate in the experiment, please say so at any time. Non-
respondents will not be penalized in any way. I want to assure you that the information you 
provide will be kept strictly confidential and used only for the purposes of this research.  
In today's session, we are ultimately interested in your preferences for several different types 
of mangoes. First, I would like you all to spend 5 mins filling in Sections A to C of the 
questionnaire.   
[NOW the presenter introduces each mango variety. Information includes variety, 
place of origin, average weight (g), and average market price for the Chinese mango. 
Respondents can come close to observe the mangoes. ] 
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I will now go through a set of instructions with you and will read from this script so that I am 
able to clearly convey the procedures. Importantly, from this point forward, I ask that there 
be no talking among respondents. Failure to comply with these instructions will result in 
disqualification from this workshop. 
Are there any questions before we begin? 
We first would like to know how much you would be able to pay for 1 mango from each of 
these varieties if they are all sold in store today. In order to fully understand how this works, 
we practice with candy bars first. Here we have two candy bars: A and B. We are interested 
in your preferences for each of these candy bars. 
We will now conduct an auction for each of the candy bars, where you will have the 
opportunity to win one of the candy bars. In a moment, you will be asked to indicate the most 
you are willing to pay to purchase each of the candy bars by writing bids on the enclosed bid 
sheets.  
Let me explain how the auction will proceed: 1) First, each of you has been given a bid sheet 
in your packet. On this sheet you will, in a moment, write the most you are willing to pay for 
a) chocolate bar, b) chocolate biscuit stick. Note: you will write two bids, one for each candy 
bar. Your bids are private information and should not be shared with anyone else.  
After you've finished writing your bids, one staff will go around the room and collect the bid 
sheets.  
We will randomly draw a number between 1 and 2 to decide which candy bar will actually be 
won by you.  
If we draw number 1, chocolate bar’s bids will be ranked from highest to lowest.  
THREE persons with the top three bids for chocolate bar will win the auction and pay the 4th 
highest bid amount for chocolate bar.  
If we draw number 2, candy bar chocolate biscuit stick’s bids will be ranked from highest to 
lowest.  
THREE persons with the top three bids for candy bar chocolate biscuit stick will win the 
auction and pay the 4th highest bid amount for candy bar chocolate biscuit stick. 
For the chosen candy bar, we will announce the winning bidder numbers and the winning 
price for everyone to know.  
Importantly, both chocolate bar and chocolate biscuit stick have an equally likely chance of 
being picked.  
Once the candy bar is drawn, the three bidders will come forward and use the voucher to 
pay the 4th highest bid amount and receive the candy bar. All other respondents will be with 
no candy bar and still have $200 voucher. 

[Important notes] 
You will only have the opportunity to win an auction for one of the two candy bars. Because 
we randomly draw a binding candy bar. You cannot win both candy bars.  
The winning bidders will actually pay to obtain the winning candy bar. This procedure is NOT 
hypothetical.  
In this auction, the best strategy is to honestly bid exactly what it is worth to you to obtain 
each of the two candy bars. If you bid more than the candy bar is worth to you, you may end 
up having to buy a candy bar for more than you really want to pay. Conversely, if you bid 
less than the candy bar is really worth to you, you may end up not winning the auction even 
though you could have bought a candy bar at a price you were actually willing to pay. Thus, 
your best strategy is to bid exactly what each candy bar is worth to you.  
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It is acceptable to bid $0.00 for any candy bar. 
Here is an example. Suppose there were 8 people participating in an auction just like the 
one you are about to participate in. Suppose one of the candy bars was drawn to be binding. 
And, participant #1 and #2 bid $0.00 for the binding candy bar, participant #3 and #4 bid 
$2.1, participant #5 bids $3.4, participant #6 bids $4.6, participate #7bids $5.5, participant #8 
bids $6.2. 
Who would win the auction? Respondents #6, #7, #8 would win the auction because they 
were the top three bids. How much would they have to pay for the candy bar? They would 
pay the 4th highest bid amount, which was $3.4. Thus, respondents #6, #7 and #8 would 
come to the front of the room, pay $3 and obtain the candy bar. Other respondents would 
pay nothing and would not get any candy bar. 
These amounts were used for illustrative purposes only and should not in any way reflect 
what the candy bars may be worth to you. 
Do you have any questions before we begin?  
Please use the bid sheets, marked "candy bar auction” section.  

[CANDY BAR AUCTION AND WINNER ANNOUNCED] 
Instructions for mango auction 
Now that you have had the chance to how the auction will work, we are interested in your 
preferences for different mangoes. Each of you should have known basic information and 
observed each of the mango varieties.  
Now, we will give you the opportunity to participate in an auction to purchase the mango you 
desire. Here in the front of the room, we have five mangoes. In a moment, you will be asked 
to indicate the most you are willing to pay for each of the mangoes by writing bids on the 
enclosed bid sheets. The procedures for this auction are exactly the same as the candy bar 
auction. Note: your bids are private information and should not be shared with anyone. After 
you've finished writing your bids, one staff will go around the room and collect the bid sheets. 
We call this round 1.  
Then we will cut the mangoes and you will have the opportunity to taste each of the 
mangoes and rate your tasting experience in the questionnaire. After the tasting experience, 
you will be asked to indicate the most you are willing to pay for each of the mangoes again 
by writing bids on the enclosed bid sheets. We call this round 2.  
After round 1 and round 2, we will randomly draw a number between 1 and 2 to determine 
the binding round. For example, if we randomly draw the number 2, then we will only use the 
bidding amounts in round 2 to decide who win the mangoes. Importantly, both round 1 and 2 
have an equally likely chance of being binding. 
After the binding round has been determined, we will randomly draw a letter from A to C to 
determine which mango will be actually used to decide who win. For example, if we draw the 
letter B then the Philippine mango will be used to decide who win the auction. Importantly, all 
mangoes have an equally likely chance of being binding.  
Then we will rank the bids for the randomly chosen mango and randomly chosen round from 
the highest to the lowest. The persons with the three highest bids will win the auction and 
use the voucher to pay the 4th highest bid amount for the mango. All other respondents will 
pay nothing and receive no mango. 
At the end of the workshop, we will calculate the balance of your voucher and you can 
exchange the balance with CitySuper gift card of the same balance value. Therefore, if you 
win neither candy bar nor mango, you will leave with 200 gift card. If you win a candy bar, 
you will leave with a candy bar and a gift card valued 200 minus the amount paid for the 
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candy bar. Likewise, if you win a mango, you will leave with a mango and a gift card valued 
200 minus the amount paid for the mango. If you win both, you will leave with a mango, a 
candy bar, and a gift card valued 200 minus the amount paid for the candy bar and mango. 
Important notes 

• You will only have the opportunity to win an auction for one mango. Because we 
randomly draw a binding round and binding mango, you cannot win more than one 
mango.  

• The winning bidders will actually pay money to obtain the mango. This procedure is 
NOT hypothetical.  

• The best strategy is to honestly bid exactly what each mango is worth to you. 
Consider the following: if you bid more than the mango is worth to you, you may end 
up having to pay for it for more than you really want to pay. Conversely, if you bid 
less than the mango is really worth to you, you may end up not winning the auction 
even though you could have bought a mango at a price you were actually willing to 
pay. Thus, your best strategy is to bid exactly what the mango is worth to you.  

• It is acceptable to bid $0.00 for any mango in any round.  
• We offer convenient packaging for the mango you win so that you can easily carry it 

with you.  

• Do you have any questions before we begin? Please use the bid sheets 
marked "Mango auction" 

1. MANGO AUCTION ROUND 1 
2. BIDS COLLECTION ROUND 1 
3. TASTING AND TASTING QUESTIONNAIRE 
4. MANGO AUCTION ROUND 2 
5. BIDS COLLECTION BOTH ROUNDS 
6. RANDOM DRAW OF ROUND AND MANGO 
7. WINNING RESPONDENTS RECORDED 
8. MANGO COCKTAIL 
9. GIFTCARD EXCHANGE, SIGNATURE REQUIRED 

9.3 Online survey 
A. Online Survey Instructions 

A1.  Your age   

[The survey stops if age is less than 18.] 

A2. Your gender 
Male  Female  
  

 

A3. Please choose which of the following applies to you (select only one):  
A. I am a fulltime student who is still dependent on my parents’ income.    
B. I am the only decision maker in my family for everyday grocery purchases.    
C. I am the main decision maker in my family for everyday grocery purchases.   
D. I sometimes make decisions regarding my family’s everyday grocery purchases.   
E. I don’t make any decisions regarding my family’s everyday grocery purchases.   

 
If A or E is selected in A3, the survey stops.  
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A4a. What food have you previously purchased for your family or self in the past year? 

Fresh fruit If not selected, stops 
Fresh vegetables  
Snack/chocolate  
Dairy products  
Drinks  
Meal replacements  
Grains  
Oil, salt, sauce, etc  
Nuts/dried fruit  
Fast food products  
Wines  
sweets  
Others  

 

A4b. What fruit have you previously purchased for your family or self in the past year? 

Mango If not selected, stops Mangosteen  
strawberry  Apple  
watermelon  dragon fruit  
cherries  Banana  
blueberries  Others  
avocado  Oranges   
durian  Pear  
Others    

 

B. Mango purchase and consumption 

B1. Where do you currently buy the majority of your fruit and mango from? And please rank 
the following outlets in terms of the level of trust you have regarding its authenticity (i.e. the 
products are actually from Australia). 5th being trust most and 1st being trust least.  
 

 Mango Trust 
Wet markets   
Supermarkets   
E-commerce   
Social media   
Specialty fruit store   
Farm nearby   
Other (please specify)   

 

 
B2. For fruits and mangoes imported from Australia, please rank the following outlets in 
terms of the level of trust you have regarding its authenticity (i.e. the products are actually 
from Australia). 1st being trust most and 5th being trust least.  
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Supermarkets Specialty 
fruit store  

E-commerce (e.g. 
Tmall, JD, Hema 
Xiansheng, etc.) 

Social media 
(e.g. WeChat) 

Wet markets 

 
B3. On a scale of 1 to 7 (1 being least important and 10 being extremely important) which of 
the following characteristics influence you when buying mangoes? 

 
0:  

Not at all 
important 

1 2 3 4 5 6 
7: 

Extremely 
important 

Ripeness         

Taste         

Seed size         

Fruity flavour         

Single fruit size          

Freshness          

Number of blemishes         

Colour          

Price          

Ease of shopping         

Place of origin          

Food safety inspected         

Customer service          

Good visual 
presentation/packaging         

 
B4. How often do you or your family purchase mango when it is in season?  

More than twice a week Twice a week Once a week Once a fortnight Less often than once 
a fortnight 

     

 
B5. What is the intended use/s for the purchase of mangoes in your family (tick all that 
apply)?  

Eat as fresh fruit Give as a gift Use with other ingredients in a recipe 

   

B6. Which of the following mango size do you prefer most? 

<100 g 100-300 g 300-500 g More than 500 g 
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B7. What is the average quantity of your typical mango purchase? 

Less than 1 kg 1-2 kg 2-3 kg 3-5 kg` More than 5 kg 

     

B8. In the past 12 months, did you or your family purchase mango produced in the following 
countries/regions (select all that apply)? 

China Australia Vietnam The Philippines Thailand Peru Taiwan Myanmar Other 

         

 

B9. Please tell us the reasons why you chose to purchase imported mangoes from the 
selected country/region in B8 (One Country by One Coutry)? (Select all that apply) 

a. I trust the quality of imported mango.  

b. I believe imported mango have a very high level of safety for consumers, being free of disease and 
chemical and biological contaminants.  

 

c. I believe in the integrity of imported mango.   

d. Imported mango offer value for money compared to others of similar quality.   

e.  I just wanted to have a try.   

f.  My family/friend(s) recommended imported mango to me.   

g. I saw celebrities buying imported mango.  

h. My family like eating imported mango.  

i. I am able to find a reliable retailer for the imported mango products I would like to buy  

j. I believe imported mango is good for gift  

 
B10. Below are some statements about mangoes. Please indicate how much you agree or 
disagree with. 

Statements about mango 

1 2 3 4 5 

Strongly 
disagree disagree uncertain agree Strongly 

agree 

The best mangoes are yellow and orange in colour with a red 
blush       

The best mangoes taste sweet and contain less fibre      

The best mangoes have a small stone and thin skin      

A mango will only taste good if it smells good      

I like mangoes from a specific place of origin      
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I worry about the food safety of mangoes      

I know how to select a good mango      

I like ripe mangoes that I can eat soon after I buy them       

I believe mangoes offer significant health benefits      

I believe mango as a tropical fruit should not be consumed in 
winter      

Food safety is more important compared to price and 
provenance      

Price is the most important factor when purchasing mangoes      

 

C. Mango Choice Experiment using D-efficient design: Below are different kinds of 
mango product with 6 different attributes, if you are offered option A , B and C 
about mango, please choose only one that you would like to buy the mango with 
these attributes.(Will divide the sample to 4 groups, will use mango pictures in 
each choice set when doing survey) 

Group 1 

Choice 
set No. aroma Seed 

size 
Skin 
colour size Origin claim price alt 

2 

no fragrance big blush large no indication 15/500g A  

fragrant small green small on product label 15/500g B  

Neither of A or B  

 

6 
fragrant big yellow median on sticker on 

mango 12/500g A  

no fragrance small green small on product label 12/500g B  
Neither of A or B  

 

9 
subtle big yellow small on product label 6/500g A  
fragrant small green median no indication 6/500g B  
Neither of A or B  

13 

subtle small yellow large no indication 6/500g A  

fragrant big blush small on sticker on 
mango 9/500g B  

Neither of A or B  

 

16 
no fragrance big green small no indication 6/500g A  
fragrant small yellow large on product label 9/500g B  
Neither of A or B  
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22 

fragrant small blush median on product label 9/500g A  

subtle big green large on sticker on 
mango 12/500g B  

Neither of A or B  

 

Group 2 

Choice 
set No. aroma Seed 

size 
Skin 
colour size Origin claim price alt 

7 
fragrant small blush large no indication 9/500g A  
no fragrance big green median on product label 6/500g B  
Neither of A or B  

 

10 
no fragrance small blush small no indication 18/500g A  
fragrant big yellow large on product label 18/500g B  
Neither of A or B  

 

14 

fragrant big blush small on product label 9/500g A  

no fragrance small yellow large on sticker on 
mango 12/500g B  

Neither of A or B  

 

18 
fragrant big green median no indication 6/500g A  
subtle small blush small on product label 9/500g B  
Neither of A or B  

 

21 
no fragrance small yellow small on sticker on 

mango 6/500g A  

subtle big blush median on product label 9/500g B  
Neither of A or B  

 

23 
fragrant big blush small no indication 18/500g A  
subtle small yellow median on product label 15/500g B  
Neither of A or B  

 

Group 3 

Choice 
set No. aroma Seed 

size 
Skin 
colour size Origin claim price alt 

1 

subtle small green large no indication 9/500g A  

no fragrance big yellow median on sticker on 
mango 12/500g B  

Neither of A or B  
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3 

fragrant big yellow small no indication 6/500g A  

no fragrance small blush median on sticker on 
mango 9/500g B  

Neither of A or B  

 

4 

no fragrance small yellow median no indication 18/500g A  

subtle big green large on sticker on 
mango 15/500g B  

Neither of A or B  

 

8 

no fragrance big green large no indication 9/500g A  

subtle small blush small on sticker on 
mango 15/500g B  

Neither of A or B  

 

17 
fragrant small yellow small on sticker on 

mango 18/500g A  

subtle big blush median on product label 18/500g B  
Neither of A or B  

 

19 
subtle big green large on sticker on 

mango 15/500g A  

fragrant small yellow median no indication 18/500g B  
Neither of A or B  

 

Group 4 

Choice 
set No. aroma Seed 

size 
Skin 
colour size Origin claim price alt 

5 
fragrant small green median on product label 12/500g A  

subtle big yellow small no indication 6/500g B  
Neither of A or B  

 

11 

no fragrance small blush large on product label 15/500g A  

subtle big yellow median on sticker on 
mango 12/500g B  

Neither of A or B  
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12 

no fragrance big yellow small on product label 15/500g A  

subtle small blush median on sticker on 
mango 15/500g B  

Neither of A or B  

 

15 
fragrant small green large on sticker on 

mango 12/500g A  

subtle big blush median no indication 6/500g B  
Neither of A or B  

 

20 

subtle small green small no indication 15/500g A  

no fragrance big blush large on sticker on 
mango 12/500g B  

Neither of A or B  

 

24 

no fragrance big blush large on product label 12/500g A  

subtle small green median on sticker on 
mango 18/500g B  

Neither of A or B  

D. About you and your family  
The following information is necessary for statistical analysis only and will be held entirely 
confidential.  

C1. What is your current EMPLOYMENT status? 

 Unemployed  Full time  Part time  Stay at home parent   Retired 

 
C2. Who, besides yourself, are currently live within your household (tick all that apply):  
 Spouse   
 Children under 5                       How many?  
 Children between 6 to 12          How many? 
 Children above 13                     How many?  
 Parents, parents-in-law,             How many?       
 Other, please specify:   
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C3. Your highest level of education:  
  Primary school and below    Middle school   High school  
  Technical and/or vocational school    Bachelor degree  Master degree and above   
C4. What is your household before-tax income (Yuan) per month category?  
  4,999 and below    5,000 to 7,999        8,000 to 9,999            10,000 to 14,999 
  15,000 to 19,999    20,000 to 24,999   25,000 to 29,999 
  30,000 to 34,999    35,000 to 39,999    40,000 and above   
C5. In total how much does your household typically spend on fresh fruits in a week?      
________ (Yuan per week) 
 

E. Ending questions  

19. If we will be conducting further interviews and case studies. Would you be willing to be 
contacted for further research in the future? 

No  
Yes                    Mobile/wechat/email:  

 
 
Thank you for your assistance. We really appreciate you taking the time to participate 
in the survey.  
End of survey 
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