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2 Case summary 
Mangoes are among the most economically and socially important of all tropical fruit crops 
in the Asia-Pacific region and in particular in mainland China. This study reviewed mango 
price and quality characteristics in an in-market study in retail and wholesale markets in 
Shanghai, Guangzhou and Haikou in March 2019. This activity focused the investigation 
on the priority market segments for Australian and Filipino mango exporters. 
Most fruit observed in both the wholesale and retail markets was of high visual quality, 
scoring an average of 3.8 out of five, which is a similar standard to the quality previously 
observed in Australia. 
A broad price scope was observed in retail stores ranging from CNY14/kg to CNY140/kg. 
This variation in price can be broadly categorised into three price points with the following 
attributes: 

• Price point 1: CNY14–30/kg, mostly locally supplied fruit available in loose format 
• Price point 2: CNY30–110/kg, mostly imported and blushed varieties often with 

enhanced packaging 
• Price point 3: CNY130–140/kg, imported, highly blushed, highly packaged for gifts. 

Much of the imported fruit (including that from Australia and the Philippines) is consigned 
directly to retail due to its position in the top two price points, thus avoiding the local 
wholesale markets. In these instances, the relationships between exporters, 
importers/buyers and high-end supermarkets are critical to delivering the quality sought by 
consumers. 
Further areas for research include: 

• developing a Chinese version of the rapid quality assessment manual and trialling 
its use with members of domestic supply chains in China 

• undertaking a dedicated consumer research study to better understand consumer 
preferences in the gift market segment, including variety, fruit size, eating-quality 
preferences, the value of supporting evidence for fruit authenticity and safety, and 
the value of targeted promotion 

• investigating the seasonality of domestic and imported mango supply periods by 
country and the major varieties making up that supply. 

3 Introduction 

3.1 Project background 
Mango fruit quality export markets are highly variable, the requirements for quality 
characteristics are unclear and importers, retailers and consumers are frequently 
disappointed. Along supply chains from ACIAR partner countries into major current and 
emerging markets such as Hong Kong and mainland China, better understanding of 
strategic industry, market development, and research opportunities for improving mango 
fruit quality is required. This may be achieved through developing and sharing common 
understanding of approaches to mango quality assessment. At present, individual ACIAR-
partners, mango-producing countries and their supply chains either do not or cannot 
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consistently deliver high-quality mangoes into major markets such as those in mainland 
China. For sustainable and profitable outcomes, it is both fundamental and imperative to 
achieve the final fruit quality consumers seek in major marketplaces. 
This study presents the opportunity to better understand the mango market in China, with 
particular reference to quality, price, market segments, consumer preferences and the 
application of the mango quality assessment manual as a key resource to support future 
work in this area. 
This study provides key information to the broader investigations conducted in mango-
quality small research activities (SRAs) but also provides insights to support other 
research reported within markets, information and biosecurity SRAs. 

3.2 Study objectives 
The aim of this study was linked to Objective 3 of the overarching project and covers the 
following four activities: 

3.1 Identify priority market segments for Australian and Philippine exporters for 
quality assessment in collaboration with markets, SRA teams and key 
stakeholders. 
3.2 Determine, analyse and document physical and eating-quality characteristics 
in the selected market segments. 
3.3 Determine, analyse and document the preferred fresh mango fruit quality 
characteristics in the selected market segments. 
3.4 Determine, analyse and document the relationships between quality 
characteristics and price in the selected market segments. 

To deliver this outcome, the following aims have guided the research methodology and 
results sections as outlined in this report in accordance with the following structure: 

• Benchmark quality–price relationships in Chinese market segments: 
o Take note of factors including origin, variety, quality, size, price, and 

ripeness. 
o Examine and record relationships between physical and eating-quality 

characteristics, and price in key Chinese market segments. 
o Identify the existing and preferred physical and eating-quality 

characteristics in the selected market segments. 
o Identify how the mango quality characteristics are best described and cost-

effectively assessed. 
o Identify the mutually agreed core subjective (i.e. scoreable) and objective 

(i.e. measurable) quality parameters for mango cultivars that should and 
can be applied in China. 

o Report how assorted varieties perform across different segments and 
supply chains. 

o Identify the best way to distribute this mango quality information among 
producers, destination countries, and along supply chains from farm to 
consumer, for sustained impact. 

o Identify the priority market segments for Australian and Filipino exporters. 
• Contribute to developing a common approach (manual) in assessing, describing 

and improving fruit quality in Asian mango supply chains. 
o Recommend changes in content and structure to the mango quality 

assessment manual. 
• Review, assess and recommend opportunities for improvement in supply chain 

effectiveness and efficiencies. 
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o Identify how customer and consumer expectations can be optimised (e.g. 
varieties, genetic improvement, on-farm and post-harvest management) in 
the short, medium, and longer term. 

• Share the information collated in this study. 
o Evaluate and share learnings to support the further development of a 

regional network of post-harvest professionals directly linked with partner 
countries such as Australia, who are active research, development and 
extension providers in mango supply chain principles and practices. 

o Report findings to the Mango Quality Workshop 2 in Haikou in March 2019 
in collaboration with other mango Agribusiness SRAs to provide a 
comparative advantage in accessing the dynamic Asian market through 
better understanding of the current opportunities and issues in enhancing 
mango export quality. 

3.3 Study methodology 
The study resources were sufficient to review the price and quality of fruit and the logistics 
in the domestic and international mango chains active in March 2019, that supplied 
mangoes to the retail and wholesale markets in Guangzhou, Shanghai and Haikou. Semi-
structured interviews with a sample of supply chain members was limited by their 
availability at the time of the in-country work. However, the network links, knowledge and 
support from staff within the Chinese Academy of Tropical Agricultural Sciences, Chinese 
Academy of Sciences and East China Normal University is gratefully acknowledged. 
Assumptions and limitations  

This study tested the assumptions that: 
o the relationship between fruit quality, eating-quality characteristics and price in 

wholesale and retail markets in Australia would bear a resemblance to those in 
Chinese wholesale and retail markets 

o the common language to assess mangoes developed in the draft mango quality 
manual would be relevant and could be further informed by this in-country Chinese 
study 

o investigation of the supply chains and markets for domestic and imported 
mangoes in China would provide insights to help improve supply chains, enabling 
exporters – particularly those from Australia and the Philippines – to better meet 
the expectations of Chinese importers, retailers and consumers. 

In a desktop study, the preliminary Shanghai study findings were reviewed. This asserted 
that high-end supermarkets and specialty stores and the emerging O2O retail model will 
be the most successful segments for imported mangoes. The desktop study aided the 
design of interview instruments and retailers in a stratified research design informing the 
field study. The progress of the mango quality assessment manual is reported in the 
separate Mango Quality overarching report. 
Project team 

Noel Ainsworth Yiru Chen and Philippa Tyler (Department of Agriculture and Fisheries) 
were accompanied by Professor Hongxia Qu and Yijie Zhou (Chinese Academy of 
Sciences — CAS) in Guangzhou, Assoc Professor Pinkuan Zhu (East China Normal 
University) in Shanghai and Dr Meijiao Hu (Chinese Academy of Tropical Agricultural 
Sciences — CAAS) in Haikou. 
Interviews 

The agreed methodology utilised questions to guide interviews with two wholesalers and 
two retailers in the cities of Guangzhou, Shanghai and Haikou (see the supporting 
documents at the end of this appendix). The procedure involved: 
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• taking photos and recording prices on a CNY/kg basis 
• asking the wholesalers and retailers about their perceptions of: 

o what constitutes quality 
o varietal differences at various price points in the markets 
o what quality consumers currently receive and expect 
o their supply chain and who is the key person making decisions about 

quality. 
The information and data would then be assembled to develop an understanding of the 
supply chain members and characteristics, particularly for the market segments relevant 
to the importation of fresh Australian and Filipino mangoes. It was anticipated that many 
supply chain members would have different (and sometimes opposite) perceptions in 
these rapidly changing supply chains. 
Fruit assessment 

During the interviews described above, samples of three fruit per variety and price point 
were purchased to undertake visual and eating-quality assessments within a 24-hour 
period. 
(a) Quality characteristics recorded 
The mango quality assessment manual was used to assess the visual and eating quality 
of the fruit. Physical characteristics recorded included: visual quality, skin colour, firmness, 
defects, blush (if present) and notes on any dominant types of defects. Eating quality was 
assessed using the cut fruit measures of flesh colour, aroma, flavour, texture and an 
overall rating. 
(b) Manual applicability evaluated 
The mango quality assessment manual is composed of a common language in assessing 
the physical quality of whole and cut fruit. The fruit assessments undertaken in the three 
Chinese cities were evaluated to determine whether the variety of standard subjective 
whole and cut-fruit measures was sufficient to effectively describe the range of quality 
present in these three markets and whether additional subjective and/or objective 
measures would further assist in the description of quality in the range of varieties 
assessed. 
Report to Workshop 2 in Haikou to share findings 

The findings of the interviews and fruit assessments were shared with in-country project 
participants to produce a more effective review of the mango quality assessment manual. 
Findings were also used to make recommendations that would either challenge or 
enhance findings in previous market SRA reports. 

4 Results and discussion 

4.1 Benchmark quality-price relationships in the Chinese market 
segments 

Interviews 

In Guangzhou, seven wholesalers and five retailers were interviewed. In Shanghai, ten 
wholesalers and three retailers were interviewed, while in Haikou, three wholesalers and 
two retailers were interviewed. Due to the time of year, these wholesalers and retailers 
predominantly marketed domestically supplied fruit. However, many of them also dealt 
with fruit supplied from Vietnam, the Philippines and Peru. Most of the fruit observed in 
both the wholesale and retail markets was of high visual quality, scoring an average of 3.8 
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out of five. This is a similar standard to the quality previously observed in Australia by the 
authors of this report. 
There was a broad price range observed in retail stores from CNY14/kg to CNY140/kg. 
This variation in price can be broadly categorised into three price points (market 
segments) with the following attributes: 

• Price point 1: CNY14–30/kg, mostly locally supplied fruit available in loose format 
• Price point 2: CNY30–110/kg, mostly imported and blushed varieties, often with 

enhanced packaging 
• Price point 3: CNY130–140/kg, imported, highly blushed, highly packaged for gifts. 

Wholesalers reported that: 

• they buy directly from the farmer (if the farmer was present) or from the ‘middle 
man’. Deliveries arrive daily 

• the supply of Chinese mangoes can satisfy year-round demand due to suppliers 
buying from different provinces 

• they assessed quality based on size, colour, shape and lack of blemishes. They 
often liked to keep a short stalk on the fruit to reduce the risk of sap-burn. The 
amount of fibre in fruit could be a concern, with some varieties causing buyer 
resistance 

• there were mixed methods used to ripen mangoes 
• total mango production in Hainan had increased by 10% per year over the last few 

years; however, the price per kilo remained roughly the same 
• Vietnamese mangoes were favoured, in particular the lighter variety (bagged on 

the tree), as these could sell for RMB30 in the supermarket 
• Filipino mangoes were viewed as a preferred option for taste and were positioned 

at the top end of the second price point 
• Australian and South American mangoes were grouped as higher-priced produce 

and not sold alongside the Chinese and Vietnamese produce 
• R2E2s were sold as Australian mangoes despite often being grown in Hainan or 

Vietnam 
• the most popular time for purchasing mangoes was during warmer weather (March 

to April) 
• the most expensive time to purchase mangoes was over the Lunar (Chinese) New 

Year. 
Retailers reported that: 

• consumers buy mangoes in cheaper supermarkets because they like to consume 
them regularly. In traditional medicine, mangoes are considered a ‘hot’ fruit and 
should not be eaten a lot. Chinese favourite varieties are Tai Nong (sweet) and 
Gui Fei (juicy) 

• variations in price according to the quality of fruit sold varied in different types of 
supermarkets. High-end supermarkets sold higher-quality fruit for higher prices 

• the head office for some retail chains had a purchasing team and a quality team. 
The sale price for each line of mangoes was determined by the head office. The 
purchasing or importing team mostly purchased directly from farms or sometimes 
wholesalers. Larger chains of stores used a quality assurance team to randomly 
check the quality of fruit to be distributed. Every chain store could report quality 
issues back to the team by providing photos 

• some retailers would measure the colour of the fruit and Brix once the fruit had 
been harvested. They wanted all fruit to be firm when they reach the retailers. 
They conducted their own random quality checks in store. 

• some supermarkets sold thousands of Australian fruit in December 2018 at 
RMB70–80/500g, due to their high quality and thick flesh. Supermarkets are 
interested in more Australian mangoes; however, demand is dependent on the 
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quality of fruit. Supermarkets are also interested in extending the Australian mango 
season with frozen products. Australian mangoes currently don't need in-store 
promotion as the market is quite mature. Consumers prefer R2E2 mangoes as 
they are sweeter than Kensington Pride mangoes, which are often considered too 
sour 

• some supermarkets conduct extensive tastings and in-store promotions, especially 
when a new variety is introduced. They generally advertise mangoes to consumers 
every three months 

• for consumers, taste is the most important factor when it comes to purchase — the 
fruit must be very sweet. Price is important to those who use it to prove their social 
status. Imported mangoes are popular amongst rich people for this reason and 
they are often gift-wrapped. 

Some locally produced mangoes go through wholesale markets while some proceed 
directly to retail chains. Due to their value and desire for short supply chains, a lot of 
imported fruit goes directly to retailers. Relationships between exporters and 
importer/buyers is critical for exporters from Australia and the Philippines. 
Fruit assessment 

Fruit collected for assessment on 13 March 2019 consisted of one sample from a 
wholesaler and four samples from retailers. Fruit collected on 15 March 2019 consisted of 
four samples from retailers, while fruit collected on 17 March 2019 consisted of six 
samples from retailers. 
Whole fruit assessment findings 

As mentioned in the previous section, there was a wide range of prices observed in retail 
outlets in Guangzhou, Shanghai and Haikou. The whole fruit observations enabled the 
team to investigate which quality attributes measured in the whole fruit assessment were 
most strongly associated with price. The main limitations in this study were the number of 
samples taken and the narrow sampling window during the year to establish relationships. 
The main quality attributes for each variety are presented in Figure 1. 

 
Figure 1. Price-visual quality relationship, various cultivars 
Source: Authors’ analysis 
Notes: The relationship between price (left vertical axis) and ratings of visual quality, skin colour, firmness, 

defects and blush (right vertical axis) for a range of varieties (horizontal axis) 
n=3 

The main quality attribute associated with price was the amount of blush on fruit. 
However, even that attribute had a relatively poor association (r2=0.3038) which was most 
likely due to the restricted number of samples and the limited range of blush extent on the 
varieties sampled (most in the range of 1–2 out of 5) (see Figure 2). 
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Figure 2. Price-blush rating relationship 
Source: Authors’ analysis 
Notes: The relationship between price (horizontal axis) and ratings of blush (vertical axis) for the samples 

investigated 
n=3 

The visual quality of the mangoes had an average high score of 3.8 out of five. They also 
scored 3.8 out of five for defects, which is perhaps not surprising given the role that visual 
appearance plays in the visual assessment of whole-fruit quality (see Figure 3). 
Anecdotally, this is similar to that observed in Australian retail markets as well as many 
other country’s retail outlets. 
 

 
Figure 3. Visual quality-defects relationship 
Source: Authors’ analysis 
Notes: The relationship between ratings of visual quality (horizontal axis) and defects (vertical axis) 
 n=3 

The most commonly reported types of blemish were sap-burn, small non-penetrating rots 
and lenticel damage. The fruit from a range of varieties were generally well-coloured, but 
firmer than the varieties available in Australia, reflecting the relatively poor relationship 
between skin colour and firmness in this market (see Figure 4). This is a strong signal to 
Australian exporters that marketing the fruit in a firm condition is an important (if not 
written) quality parameter. 
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Figure 4. Skin colour–firmness relationship 
Source: Authors’ analysis 
Notes: The relationship between ratings of skin colour (horizontal axis) and firmness (vertical axis) 
 n=3 

Cut fruit assessment findings 

The following cut fruit assessments were conducted: flesh colour, aroma, flavour, texture 
and overall liking. Scales were anchored from 1–5 (dislike extremely – like extremely). 
The cut fruit observations enabled the team to investigate which sensory attributes 
measured in the cut fruit assessment had the strongest correlation with overall liking. The 
main limitations in this study, as with the whole fruit assessment, were the limited number 
of samples and the narrow sampling window during the year. A plot of the main sensory 
attributes for each variety is shown in Figure 5. 
 

 
Figure 5. Sensory attributes 
Source: Authors’ analysis 
Notes: The relationship between sensory attributes (flavour, aroma, and texture) and overall liking 
 n=3 

The main sensory attribute associated with overall liking was flavour (r=0.9056). However, 
texture and aroma also showed a strong positive correlation with overall liking (r=0.7768 
and 0.7284, respectively).  
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Figure 6. Firmness-texture relationship 
Source: Authors’ analysis 
Notes: 1=dislike very much, 2=dislike slightly, 3=neither like nor dislike, 4=like slightly, 5=like very much 
 n=3 

To discern whether whole-fruit assessments provided an accurate indication of fruit quality 
and consumer liking, whole-fruit assessment measures were compared to cut-fruit 
sensory assessments. The whole-fruit assessment of firmness was high-scoring, with an 
average of 3.8 out of five across all samples. However, this did not correlate well with 
liking of texture (see Figure 6).  

 
Figure 7. Flesh colour–flavour relationship  
Source: Authors’ analysis 
Notes:  1=dislike very much, 2=dislike slightly, 3=neither like nor dislike, 4=like slightly, 5=like very much 
 n=3 

 
Figure 8. Flesh colour-overall liking relationship 
Source: Authors’ analysis 
Note:  1=dislike very much, 2=dislike slightly, 3=neither like nor dislike, 4=like slightly, 5=like very much 
 n=3 
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Flesh colour varied from five through twelve across the sample set. Flesh colour showed 
moderate correlation with liking of flavour and overall liking (see Figure 7 and Figure 8) 
which indicates that this objective measure may provide greater insight into consumer 
liking than firmness.  

4.2 Contribution towards developing a common approach 
(manual) to assess, describe, and improve fruit quality in 
Asian mango supply chains 

The use of the manual in China to record and report on fruit quality in retail and wholesale 
markets validated its simplicity and suitability for mango quality assessment. The 
subjective whole- and cut-fruit assessment measures provided a discerning description of 
quality. 
Provided that the manual is concise and includes a suitable mix of subjective and 
objective measures of physical and eating-quality parameters (with photo guides), it will 
help to: 

• provide a useful resource to develop tailored tools for mango quality assessment 
by exporters, importers, wholesalers, retailers and researchers (e.g. CAS and 
CATAS)  

• differentiate quality within and between fresh market segments and is applicable 
across domestic and imported mango varieties in China 

• provide useful and consistent feedback to suppliers within China and from 
exporting countries. 

The usefulness of additional objective measures of fruit quality will depend on the purpose 
of the assessment. This may include the need for more detailed investigation for a 
scientific publication, or to simply have greater focus on one aspect (e.g. ripeness) in 
which objective measures of firmness would offer a clear advantage. 
The findings of the interviews and fruit assessments were shared with in-country project 
participants to produce a more effective review of the mango quality assessment manual. 
This prompted further review and simplification of the rapid assessment manual 
component at the workshop and details of this are covered in the overarching Mango 
Quality SRA final report. 
This suitability to Asian mango supply chains should be further verified in future projects 
by engaging a partner in China (such as CATAS) to develop a Chinese version of the 
rapid quality assessment manual and trial its use with members of domestic supply chains 
in China. This would include appropriate language translation, as well as insertion of 
Chinese varietal images. 

4.3 Review, assess, and recommend opportunities for 
improvement in supply chain effectiveness and efficiencies 

Interviews with wholesalers and retailers enabled a better understanding of some of the 
supply chains in China, particularly those relevant to the importation of mangoes from 
Australia and the Philippines. The following findings were also used to provide 
recommendations that would either challenge or enhance findings in previous market SRA 
reports. 
Australian fruit as gifts 

Imported fruit from countries such as Australia and Peru are more broadly purchased as 
gifts (not just for spring festivals). Retailers who provided support by way of packaging 
and in-store tasting had a better understanding of who was purchasing these gifts and 
when they are purchasing them. They could also determine what additional support or 
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services were required; a criterion that was not clear from the interviews. Potentially linked 
to this topic is the issue of fruit authenticity and safety. There is currently a great deal of 
trust in Australian fruit; however, there are insufficient processes to verify and 
communicate that trust to consumers of this high-priced fruit. The use of the term 
‘Australian mango’ refers to R2E2 mangoes grown in Vietnam and China, which is likely to 
cause confusion and potential erosion of the gift segment that Australia has held through 
its supply of R2E2. It was also suggested that promotional activities would increase 
demand for imported mangoes by targeting gift purchases as well as young female buyers 
for their families. Taste Australia is an effective promotional launchpad as it is already 
established with other Australian products in high-end supermarkets. 
Varieties of fruit from Australia and the Philippines 

Carabao from the Philippines and R2E2 from Australia have quickly established a good 
reputation and are highly sought after for their taste (sweetness, low acidity and low 
stringiness) and other fruit qualities. For this reason these mango varieties are in a 
position in or near the top fresh market price segment. However, R2E2 mangoes are 
supplied into the supermarkets in China from Australia and Vietnam. While Australia will 
continue to supply R2E2 in December through to January, and China and Vietnam from 
March to April, it is possible that continued supply from various countries will increase and 
thus result in erosion of the gift market position that Australia has enjoyed to this point in 
time. 
While Australia and the Philippines may take the opportunity to develop new and more 
highly-coloured varieties with which to supply the Chinese gift and top-end market, 
Chinese producers have a reputation for being adept at accessing the latest varieties, 
reworking semi-mature trees and bringing those fruit to market in large quantities – all 
within a three-year period. This means that due to the considerable lead time and 
expense of developing new varieties, Australia and the Philippines may be perpetually 
‘chasing their tails’ in an attempt to maintain their hold in this gift market segment in order 
to increasingly meet consumer expectations. 
Seasonality of supply findings requires further investigation; especially as new countries 
enter the Chinese market. China supplies the market from March to October; however, 
our interviewees contradicted this by stating that China supplies the market from October 
to July. Further investigation could identify not only the seasonality of country supply 
periods, but also major varieties comprising that supply. 
The supply chains 

For supply into the high-priced end of the fresh mango retail market, one of the main 
factors responsible for export success is developing long-term relationships and 
committing to supply importers. In doing so, there is considerable scope to increase the 
quantity and the length of the supply season in the existing tier-one cities that are building 
on existing relationships before considering expansion of supply to tier-two and three 
cities in China. A similar approach should apply when considering the use of e-commerce. 
While this is quite popular in China, e-commerce is still not well suited to the short shelf 
life of mangoes and their need for appropriate temperature management during delivery to 
customers. Consequently, it is recommended that arrangements with existing customers 
be consolidated before trying to tackle too many retail or online customers at once. 
Supplying into the high-priced end of the fresh mango retail market often involves 
bypassing the wholesale markets that are traditionally used to move locally produced 
mangoes to supermarkets in loose displays at the lower-priced end of fresh retail sales. 
Taking this a step further, many importers of quality fruit know that mangoes can have a 
short shelf life and often seek to ship fruit straight from the place of origin (thus avoiding 
transit through Hong Kong) and removing interim stops, , thereby reducing costs and 
improving relationships, as well as the timeliness, quality and temperature management in 
the supply chain. As such, the importers make direct contact with growers to avoid the 
grey trade network in Hong Kong and local wholesale markets. 
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While the high-priced segment supply chain focused on speed and quality, when 
interviewing wholesalers and retailers we observed a lack of cooling used in the supply 
chains for the lower-priced loose display supermarket segment of the market which 
created challenges in terms of fruit ripening and shelf life. This also extended to the use of 
ripening under ambient conditions on wholesale market floors. 
Cultural differences 

Across both wholesale and retail outlets the importance of a sweet flavour profile with little 
acidity was emphasised. Australians are more inclined to seek out a balance between 
acidity and sweetness, therefore, it is important to consider this difference in cultural 
preference when selecting mangoes suitable for export for China. Furthermore, staff 
members in the retail stores pointed out that in traditional Chinese medicine, mangoes 
and other tropical fruits are considered ‘hot’ foods. ‘Hot’ foods are more commonly eaten 
during the colder months and in balance with ‘cold’ foods.  
A limitation of this study relative to cultural variability involves the difference in 
organoleptic (aroma, flavour, texture etc.) preferences between those living in the north 
and south of China. Throughout the interviews it became apparent that Chinese 
consumers enjoyed the flavour profiles of local mangoes. It is not clear from this study 
whether the same preferences extend to populations in the north of China.  
Level of sweetness/acidity 

Across the wholesale markets, a large percentage of the produce on sale was firm, green 
fruit with an acidic flavour profile. Our findings suggested that these mangoes would not 
be enjoyable to the target market. To assess produce quality, wholesalers commonly 
assessed whole fruit firmness whereas retailers were more likely to cut the mango to 
assess its flesh colour. As seen in Figure 8, flesh colour correlated well with flavour and 
overall liking, whereas fruit firmness was not a good indicator of liking. Mangoes that 
appeared suitable for the consumer market in terms of whole fruit appearance may not 
have been suitable for the consumer palate.  
This raises the question – is there a suitable test that can be conducted easily and 
objectively by wholesalers that is indicative of consumer liking? In Australia we are familiar 
with using Brix measurements as a means of determining fruit ripeness and palatability. If 
the preferences of the Chinese population could be associated with Brix, this could then 
open opportunities for more focused quality tests that suit the target population.  
Fruit size 

Amongst the local Chinese mango market, the variety of mango sizes available varied 
from small 100 g fruit to large >500 g fruit (of the same variety). Retailers indicated that 
consumers purchased the different-sized fruit for a variety of uses. Small fruit were 
commonly purchased by individuals or families and used for whole-fruit snacks whereas 
larger fruit was often purchased by restaurants and used as an ingredient. This variation 
in fruit size was not represented by imported fruit and is an area that could be of 
consideration for exporters.  
Convenience market 

In both the small and large retail stores, fresh-cut produce was readily available in most 
fruit varieties. Most notable was the volume of jackfruit being prepared in front of 
consumers. Retailers confirmed that preparing fruit for consumers and offering taste 
samples markedly improved sales, especially for fruit that requires preparation before 
eating, such as jackfruit and mangoes. Taste samples were also helpful when promoting 
new varieties from overseas as consumers were often sceptical of produce they were not 
familiar with. This method of marketing should be considered by exporters when 
introducing their produce onto the market. 
Retailers consistently raised the issue of the short mango season in Australia. 
Suggestions to extend the Australian mango season included the development of shelf-
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stable products made of Australian mangoes. Further research is required in this area to 
determine what products are already present in the market, what consumers desire and 
how to market Australian produce specifically to the target audience.  

5 Conclusion and recommendations 

5.1 Conclusion 
This small study identified and examined three priority market segments for Australian and 
Philippine exporters in the fresh mango retail markets in Guangzhou, Shanghai and 
Haikou. Australia and the Philippines have been successful in positioning their fruit in the 
higher end of these segments based on the varietal taste characteristics preferred by 
Chinese consumers. Due to the limited number of varieties assessed, further market 
assessment is required to provide a more comprehensive profile of year-round mango 
demand in tier one and tier two cities in mainland China. 
A broad price range was observed in retail stores and ranged from CNY14/kg to 
CNY140/kg. This variation in price can be broadly broken into three price points with the 
following attributes: 

• Price point 1: CNY14-30/kg, mostly locally supplied fruit available in loose format. 
• Price point 2: CNY30-110/kg, mostly imported and blushed varieties often with 

enhanced packaging. 
• Price point 3: CNY130-140/kg, imported, highly blushed, highly packaged for gifts. 

The selected market segments for the above three price points were relatively similar in 
terms of physical and especially eating quality characteristics, but with the following 
exceptions. Fruit is price point 1 had a wide variety in fruit size and depending on the retail 
outlet and price, sometimes had a lower physical appearance and likely to have the 
greatest amount of losses and inefficiencies. Fruit in price point 1 rarely had any skin 
blush ripening in retail typically from green to yellow. Fruit also had the widest range of 
ripeness from quite green to over-ripe. Due to the extended availability of a range of 
varieties, particularly from China, readily available fruit in large quantities generally fell into 
price point 1. As in most countries, imported fruit of varieties not readily available or only 
available for a narrow supply window are sold in the top two price points. Even the large 
sized R2E2 fruit from Hainan and Vietnam were only sold at the top of price point 1, most 
likely due to poor red skin blush levels. 
Fruit observed for sale in price point two included the Gui Fei variety from Hainan and the 
Carabao mango variety from the Philippines. Retailers invested in packaging for these two 
to help secure a higher price per kilogram. The Gui Fei reached this price point due to its 
red skin blush and the Carabao for its reputation for flavour. Fruit observed and discussed 
with retailers that reached the price point 3 included the R2E2 variety from Australia and 
the Kent from Peru.  
The additional costs in packaging and presentation by retailers when promoting mangoes 
as gifts was supported by the fruit’s visual appeal - high amounts of red skin blush, large 
fruit size and sweeter flavour. The Chinese gift market is positioned in the highest market 
segment but is limited to a narrow range of high-end supermarkets that often seek to 
source supplies directly from exporters.  
The identified market segments had distinctly different fresh mango fruit quality 
characteristics inferring that Chinese retailers and consumers preferred those 
characteristics in the highest (third) price point. Chinese consumers prefer large red-
blushed fruit, that are sweet and with low acid levels. More detailed consumer preference 
studies would be required to confirm this assertion. This study contends that there is a 
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strong relationship between mango quality characteristics and price, which is the basis for 
the identified market segments. 
The mango quality assessment manual developed and refined in this case study was 
shown to provide a welcome means of assessing, describing, and as an aid to improving 
mango fruit quality in Chinese supply chains. While a mix of subjective and objective 
measures of both whole and cut fruit was deemed important, mango export supply chain 
stakeholders had specific suggestions. These included, the need for simplicity, using 
rating scales to reduce the call for local language, using images of local varieties for each 
point on rating scales and taking advantage of emerging technology such as applications 
for the assessment. 
There were several opportunities for improvement in supply chain effectiveness and 
efficiency revealed to improve the reliability of the fruit meeting the customer (retailer) 
expectations, whether they were from domestic or export suppliers. One critical 
improvement for particularly exporters, given the ongoing changes to country entry 
requirements, was the need for monitoring and reporting on mango quantity, price, 
country of origin and dominant varieties in the major Chinese markets throughout the 
year. 

5.2 Recommendations 
The following recommendations can be made: 

• Undertake in-depth consumer experience research to better understand the 
consumer preferences within the market segments, but in particular the gift market 
segment. This should include varietal, fruit size, fruit eating-quality preferences, 
the value of supporting evidence for fruit authenticity and safety, and the value of 
targeted promotion. 

• Evaluate opportunities to develop a Chinese version of the rapid quality 
assessment manual and its use with members of mango supply chains in China. 
This would include appropriate language translation as well as inclusion of 
Chinese varietal images. 

• Undertake research to investigate the seasonality of supply, especially as new 
countries enter the Chinese market. Further investigation could identify not only 
the seasonality of country supply periods, but also major varieties that comprise 
that supply. 
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6 Supporting documents 

6.1 Interview questions used with wholesalers and retailers in 
Guangzhou, Shanghai and Haikou, China 

1. Is there a range of mango market segments being supplied in (this destination market)? 
2. For each segment that you deal with, what are the varietal and quality preferences (using 

manual physical and eating-quality criteria if possible)? 
3. Do you prefer certain varieties from certain countries and why? Are there any particular 

risks? 
4. For each segment, what is the expected price range and what criteria separates the top 

and bottom of the price range? 
5. Does this vary across the year and if so, how? (Prompt for the influence of Lunar New 

Year.) 
6. What are the characteristics that wholesalers/retailers seek versus those characteristics 

sought by consumers? 
7. What is different about (this destination market) regarding mango preferences and prices 

compared to other areas in China? 
8. What is your current quality assessment process? 
9. What is your preferred level of ripeness for purchase and sale and how do you assess 

that? 
10. Would it be OK for us to undertake a quality assessment of some of your lines? (Take 

photos and include any other comments.) 
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6.2 Draft mango quality manual — whole fruit assessment  
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