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2 Case summary 
Mango fruit quality into export markets is highly variable, market 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 mainland China, better understanding is required of strategic 
industry, market development, and research opportunities for improving mango fruit 
quality, including through developing and sharing in-common understanding approaches. 
At present, individual ACIAR partner mango-producing countries and their supply chains 
either do not or cannot consistently deliver high-quality mango fruit into major markets, 
such as mainland China. 
There is a compelling case for focused investment in mango agribusiness research and 
development within ACIAR. Mangoes are among the most economically and socially 
important of all tropical fruit crops. Among other opportunities identified at an informal 
workshop at the International Mango Symposium in Darwin, 2015, mango quality 
parameters, from demand and supply perspectives, were identified for attention as and 
when resources and opportunities permit. For sustainable success, it is both fundamental 
and imperative to realise/achieve the final fruit quality sought by consumers in major 
marketplaces. 
The aim of the Mango Quality project was to develop a common approach to assessing, 
describing, and improving fruit quality in Asian mango supply chains. Importantly, the 
project established a regional network of post-harvest professionals directly linked across 
partner countries, mainland China, and Australia. Its members are all active research, 
development and extension providers in the context of mango supply chain principles and 
practices. 
A draft ‘common language’ kit was developed for evaluation and potential use by regional 
research and industry stakeholders. Workshop 1 in Guangzhou, China, provided a 
platform to agree and consolidate quality parameters for the first-draft version of the 
manual and to devise a consistent approach for conducting its road-testing in-country. The 
parameters comprised a basic set of commercially relevant subjective and objective 
mango quality criteria. Underpinning information was duly collected upon road testing in 
each of the seven participating countries. Thereby, draft iterations of the manual were duly 
validated in assessing mango fruit for trading in the Asia – Pacific region. 
In addition to manual road-testing for refinement and finalisation, the project also 
undertook: case study research and demonstration studies on in-transit monitoring of 
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carriage conditions; and supply chain simulations focused on comparative quality 
evaluation for mango cultivars. 
At Workshop 2 in Haikou, China, the MQ project team met to collate, evaluate, and share 
learnings. The latter included group discussion of in-country studies and of cost-benefit 
assessment of supply chain interventions and innovations.  
The key MQ project output of a ‘Manual’ and support ‘Kit’ was realised. The in-country 
studies in Australia, Cambodia, Indonesia, Pakistan, Philippines and Vietnam along with 
two case research and demonstration studies were critical in validating and refining the 
kit. The findings from these studies were also reviewed in Workshop 2, including with 
attendees from the four other founding Mango Agribusiness projects. Written reports were 
submitted on all work, including opportunities to improve supply chains and quality in 
mainland China. 
The common objective language for describing physical and eating quality in fresh mango 
supply chains across project partner countries was realised. Equally important, common 
purpose, understanding and capacity in mango quality assessment was also realised.  

3 Introduction 

3.1 Project background 
Mangoes are one the most economically and socially important tropical fruits in terms of 
production, market and export value and growth in Australia and throughout the Asia-
Pacific region. In 2013, the Asia-Pacific region contributed 76% of total world mango 
production, with 11 countries accounting for over 70% of total global production. India, 
with 18 million tonnes (41.3%), continues to be the major producing country, followed by 
China (10.3%) (FAO 2014). Mangoes have become a significant commodity in the 
developing economies of Asia-Pacific markets and communities and also in rural 
development pathways of many countries. 
The market fundamentals for mango in Asia are promising. World mango production in the 
last decade experienced tremendous growth, with the main producing regions located in 
Asia. Mango market supply-demand, trading trends, and patterns are highly dynamic both 
globally and in the Asia-Pacific region. Australian demand and export markets are steadily 
growing at rates of approximately 4 and 8% per annum, respectively. Markets are also 
becoming more diversified and sophisticated. Increasing consumer demand for quality, 
safety, variety, seasonal availability, and consistency is creating both opportunities and 
possible barriers for smallholder farmers. Common to all is the struggle for production to 
keep up with and deliver supply to demand intensive domestic and export opportunities in 
fresh market segments. This presents opportunities for both Australian and Asian 
smallholder producers. However, little is known about the complex and rapidly developing 
market requirements, barriers, and opportunities in key markets, such as mainland China. 
To understand areas of comparative advantage and implications for growers in Australia 
and throughout Asia, information is needed about: 

• seasonal supply gaps 
• customer and consumer preferences for mango varieties 
• physical and eating quality attributes and preferences 
• losses in supply chains 
• cost-efficient strategies to improve quality and shelf-life 
• opportunities and the role for fruit processing across a range of market segments 

and supply chains. 
Throughout the Asia-Pacific region mangoes are mainly grown by smallholder farmers. 
Micro, small and medium scale enterprises (MSMEs) dominate mango supply chains. 
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Therefore, opportunities for mango growers and supply chain businesses to access higher 
value domestic and export markets, to improve quality, productivity, competitiveness, and 
for value addition have the potential to significantly benefit millions of poorer men and 
women throughout the region. Within Indonesia alone, over two million people receive 
income from mango production and supply. Mangoes are also one of the most 
economically important tropical fruits to over 800 growers in Australia. Annual production 
in 2015 was 66,000 tonnes, with a Gross Value Production (GVP) of > $190 million at 
farm gate (AMIA, 2015). 
Mangoes are a high priority for horticulture research and development, not only in 
Australia, but also in regional countries like Cambodia, Indonesia, Pakistan, the 
Philippines, and Vietnam … wherein ACIAR has also supported mango research and 
development for over a decade. However, huge variations exist between and within 
supply countries in varieties cultivated, seasonal production cycles, on-farm and post-
harvest quality management, efficiency of supply chains and logistics, biosecurity, sanitary 
and phytosanitary protocols, quality assurance, food safety systems and costs of 
production. 
In order to access and compete in these rapidly changing markets, there is an increasing 
need to better understand the developing agribusiness and market situation, including the 
issues, barriers and opportunities in both domestic and regional Asian-Pacific mango 
markets. Understanding these evolving market dynamics is also important to guide future 
technical research and industry development, to assist growers and traders in both 
Australia and Asia to identify and develop areas of comparative and competitive 
advantage in target market segments. 

3.2 Study objectives 
The aim of the MQ study was to develop a common approach to assessing, describing, 
and improving fruit quality in Asian mango supply chains. 
The study objectives were to: 

1. Develop a common objective language for describing physical and eating quality in 
fresh mango supply chains across partner countries. 

2. Enhance common understanding and develop capacity in the assessment and 
improvement of physical and eating quality in mango supply chains. 

3. Evaluate opportunities to improve quality in select mango supply chains and key 
market segments in mainland China. 

3.3 Study methodology 
The design and focus of the research were collaborative with stakeholder consultation and 
two participatory workshops held in China. Relevant ACIAR partner country researchers 
and contributors including government, industry, and the private sector participated in this 
study. 
While not specifically investigated individually in this study, general considerations in the 
overall enquiry were: 

• What are the consensus (i.e. mutually agreed) core subjective (viz., ‘scoreable’) 
and objective (viz., measurable) mango cultivar quality parameters that should and 
can be applied? 

• How are mango quality characteristics best described and cost-effectively 
assessed? 
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• What is the best way to distribute this mango quality information among producer 
and destination countries and along supply chains from farm to consumer, 
including for sustainable impact? 

• What are the common core skill capabilities in the network of researcher and 
industry stakeholders in this study? 

• What researcher and practitioner skills can be upgraded to have the most 
advantageous impact on mango quality improvements in supply chains? 

• What support materials are required for researchers to achieve the ongoing 
development of institutional researchers and chain intermediaries engaged in 
mango quality activities? 

• What are the main industry issues and research gaps relating to mango quality in 
partner countries and Australia? 

• What are the key quality attributes being sought by supply chain participants in the 
export market of mainland China from the farm to the consumer, and to what 
degree are they achievable? 

• In case study supply chains, what is the ‘cost’ of not meeting retail expectations 
and how can ‘benefit’ be realised to increase market size in terms of value? 

• What are the differences in quality preferences and how do they impact on supply 
chain relationships in sustainable supply and financial terms? 

• What cultivar variations in robustness (viz., outturn, shelf life, and consumer 
qualities) are observed in the supply chain case study? 

Assumptions and limitations 

• The draft manual was tested at various supply chain stages in the country studies. 
These studies were only preliminary due to busy and concentrated mango seasons 
and, more so, fairly modest resource and time allocations. 

• Supply chain case studies were only conducted in Australia and Philippines. 
• Workshops 1 and 2 offered only limited time for interaction, engagement and capacity 

building within the MQ project, including with Chinese collaborators (initially CAS and 
then later CATAS as well). 

Project team 

The research team was comprised of post-harvest workers from seven Asia-Pacific 
neighbourhood countries (see Table 1). 
Table 1: MQ project team members 

Name Country Organisation 

Som Bunna Cambodia Cambodian Agriculture Research & 
Development Institute 

Zainuri Indonesia Universitas Mataram 
Aman Ullah Malik Pakistan University of Agriculture Faisalabad 
Emma Ruth Bayogan 

Philippines University of the Philippines Mindanao 
Leizel Secretaria (ECR) 

Anh Tram San Vietnam Sub-Institute of Agricultural Engineering and 
Post-Harvest Technology 

Daryl Joyce 

Australia Department of Agriculture and Fisheries, 
Queensland Government 

Noel Ainsworth 
Philippa Tyler 
Yiru Chen (ECR) 

Hongxia Qu 
China 

South China Botanical Garden, Chinese 
Academy of Sciences 

Meijiao Hu Chinese Academy of Tropical Agricultural 
Sciences 

Source: Authors’ analysis 
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3.3.1 Research design 
Objective 1: Develop a common objective language for describing physical and eating 
quality in fresh mango supply chains across project partner countries. 

For activity 1.1, the study identified and confirmed project collaborators in ACIAR partner 
countries and Australia based on agreed selection criteria and stakeholder consultation in 
that we: 

• Identified and confirmed in-country participation of Mr Som Bunna (Cambodia), Dr 
Zainuri (Indonesia), Prof Aman Ullah Malik (Pakistan), Prof Emma Ruth Bayogan 
(the Philippines), and Dr Anh Tram San (Vietnam) in the MQ project. 

• Developed Gantt Charts on MQ project timelines for each in-country collaborator. 
• Identified Ms Yiru Chen and Ms Leizel B. Secretaria as MQ project ECRs. 

For activity 1.2, the study collated, evaluated, reviewed, refined and duly documented a 
basic set of commercially practical subjective mango quality criteria. 
For activity 1.3, the study collated, evaluated, reviewed, refined and documented a basic 
set of commercially practical objective quality criteria as follows: 

• Gathered and summarised current information on commercial practice subjective 
and objective mango quality criteria in Australia. 

• Shared this information with in-country partners. 
• Collected further information from partner countries. 
• Collated, documented and on-shared all collected quality criteria. 

For activity 1.4 the study developed and produced resources to support communication of 
subjective and objective quality assessments for use in training and development by 
researchers and industry stakeholders involved in regional mango trading in partner 
countries and Australia as follows: 

• Developed, collected and collated criteria into a draft through the supply chain 
mango quality assessment manual (version 1.1, available upon request from 
DAF). 

• Sought feedback and incorporated supporting information into the draft manual 
from in-country partners. 

• Held regular, including local in Australia meetings to consider refinements of the 
draft manual. 

For Activity 1.5, the study conducted a participatory training workshop in Guangzhou, 
China to review and refine common agreed quality criteria with Asian industry and 
research stakeholders (Workshop 1) in that we: 

• Liaised with CAS and GU regarding workshop 1 arrangements. 
• Advised on MQ sessions for workshop 1. 
• Prepared workshop materials (viz., presentation slides, etc.) and submitted them, 

as appropriate, to GU. 
• Contributed suggestions to the Mango Market project (MM) draft in-China survey. 
• Participated in workshop 1 in Guangzhou, including Dr Daryl Joyce, Ms Philippa 

Tyler and Ms Yiru Chen of QDAF, MQ project in-country partners and the 
workshop 1 host, CAS. 

• Presented (Dr Daryl Joyce) an introductory overview of the MQ project at the 
workshop to all participants. 

• Presented (Ms Philippa Tyler) an introductory overview of organoleptic 
assessment at the workshop to all participants. 

• Presented (Dr Daryl Joyce and Ms Yiru Chen) the draft manual to all workshop 
participants. 

• Reviewed and revised (MQ project attendees) the draft manual during a mango 
quality session in the workshop. 
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• Discussed and confirmed in-country road-testing activities for the draft manual. 
• Practiced mapping both in-country domestic and export supply chains. 
• Visited MQ attendees and other mango Agribusiness project attendees) Jiangnan 

wholesale market and Carrefour supermarket in Guangzhou, where MQ attendees 
preliminarily tested the draft manual. 

• Introduced the ECR case studies (Ms Yiru Chen and Ms Leizel Secretaria) to all 
workshop participants. 

• Drafted session reports from the workshop. 
• Communicated with in-country partners and collected in-country supply chain 

maps and further suggestions on the draft manual (see Figure 1). 
For activity 1.6, the study undertook reviews and produced final draft documentation of the 
common language manual describing physical and eating quality in fresh mango supply 
chains, in that we: 

• Reviewed and refined the manual for subsequent in-country road-testing activities. 
• Produced and circulated the manual (Version 1.1) kit to in-country partners. 

Quality manual research approach – Objective 1 
The following temporally serial sequence was used to develop the mango quality 
assessment manual kit during the MQ study: 

1. Shared the Australian mango industry quality standards and a mango quality 
assessment manual with in-country collaborators. 

2. Collected national mango quality standards, quality assessment guides, etc. from 
in-country partners. 

3. Reviewed and documented a basic set of commercially practical subjective and 
objective mango quality criteria. 

4. Compared and summarised different national standards and quality assessment 
guidelines, identifying common concerns and issues. 

5. Collated and drafted a Quick Assessment Manual (version 1.1) on mango quality 
focusing on common concerns and issues. 

6. Discussed version 1.1 with in-country partners at Workshop 1 in Guangzhou in 
March 2018.  

7. Collected feedback from in-country researchers and refined the manual after 
Workshop 1 and then shared version 1.2. 

8. Conducted in-country road-test studies in seven countries and also the two ECR 
case studies with the draft manual towards validating its format, content and ease 
of use. 

9. Applied feedback from the above to refine the manual into version 1.3. 
10. Used feedback from in-country study reports to further refine the manual into 

version 1.4. 
11. Presented version 1.4 at Workshop 2 in Haikou in March 2019 for final review and 

revision of the manual’s format and content in face-to-face with in-country 
partners. 

12. Finalised the text-only manual template and also the English version and shared 
with in-country partners for translation and tailoring to local varieties. 

13. Finalised the Quick Assessment Manual in April 2019. 
Objective 2: Enhance common understanding and develop capacity in the assessment 
and improvement of physical and eating quality in mango supply chains 

For activity 2.1, the study conducted stakeholder training at Workshop 1 to deliver and 
share in-market training and research knowhow in relation to physical and eating quality 
assessment and other quality criteria in that we: 

• Documented sensory analysis protocols / procedures, consumer preference 
research methodology guides and quality management frameworks and 
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provided a comprehensive template for partner countries to use as a tool to 
evaluate domestic mango varieties. Specialist consumer research knowledge 
provided by Ms Philippa Tyler was applied to guide, co-ordinate and deliver in 
this respect. 

• Realised consensus on the common understanding of and language for 
subjective and objective measures and on approaches for evaluating and 
describing physical and eating quality in fresh mango supply chains across the 
region. 

• Delivered hands on training for participants in undertaking subjective and 
objective fruit quality, including sensory assessments. 

For activity 2.2, the study produced and disseminated a regionally relevant mango quality 
criteria and assessment manual in producer and market country languages, in that we: 

• Collegiately finalised the style, format and content of a practical in-field manual 
with subjective and objective mango quality assessment criteria and methods 
from Workshop 1 for use by mango research and industry workers across the 
region and along fresh mango fruit supply chains from producer to retailer. 

• Produced and disseminated preliminary research resource materials to partner 
countries. 

• Modified with partner researchers the Quick Assessment Manual using local 
fruit images and / or omitted sections that were irrelevant to local cultivars. 

• Translated the Mango Quick Assessment Manual into six local languages. 
For activity 2.3, the study captured, analysed, and reported the quality of mangoes in 
domestic supply chains within partner country markets: 

• Based on training and in-country market visits at Workshop 1, the core group 
of mango post-harvest supply chain network members applied, practiced, and 
tested existing and new skills in assessing, documenting, and reporting at 
Workshop 2 the states of play for fresh mango fruit quality on home markets. 

• Documented and summarised in each Country Study Report are the in-country 
study results, conclusions and recommendations (see Table 3). 

 
Figure 1: Road-testing the manual to assess local mango quality 
Source: Authors’ images 
Note:  Researchers in Cambodia (left); Vietnam (middle) and Pakistan (right)  

 
For activity 2.4, the study identified and documented current industry issues and research 
gaps relating to mango quality in partner countries and Australia, in that: 

• Mango post-harvest supply chain network members identified needs for future 
research, development and extension with regard to the individual producer 
countries, the market countries, and the region coverall. 

• Drafted, finalised and circulated to in-country partners a mango quality manual 
questionnaire targeting supply chain players. 
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• Discussed and clarified in-country road-testing methodologies among country 
partners at times according to the seasonality of mango production in each 
country (see Figure 2). 

 
Figure 2: Mango seasonality in the seven collaborating countries 
Source: Authors’ analysis 

• Collated timelines for in-country road-testing in each participating country (see 
Figure 3). 

• Sought and obtained draft reports from in-country partners on their in-country 
activities progress/ plan. 

• Received said reports from Cambodia, Indonesia, Pakistan, the Philippines, 
and Vietnam and uploaded them to the Google Drive 'Mango Quality' folder by 
September 2018. 

• The industry issues and research gaps relating to mango quality in partner 
countries and Australia are detailed in each Country Study Report.  

Country studies completed under objective 2 

Country studies in Australia, Cambodia, China, Indonesia, Pakistan, the Philippines and 
Vietnam were conducted during local mango seasons. 

 
Figure 3: Country study timelines, including mango cultivar and scheduled and contracted 
due-times 
Source: Authors’ analysis 

 
The country studies investigated mango quality in domestic supply chains using the 
projects’ draft common language manual. Current industry issues and research gaps 
relating to mango quality were identified in the course of interviewing local supply chain 
stakeholders. 
Market overviews included country reports from Cambodia, Indonesia, Pakistan, 
Philippines and Vietnam. The Australian and Chinese market overviews were covered 

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
Australia R2E2

Cambodia Keo Romeat
China Guifei, Tainong, etc.

Indonesia Gedong Gincu

Pakistan
Sammar Bahist 
Chaunsa, White 

Chaunsa
Philippines Carabao

Vietnam Tuong Da Xanh

2018 2019
Country Target cultivar

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar
Australia R2E2
Cambodia Keo Romeat

China * Tainong, Guifei
Indonesia Gedong Gincu

Pakistan
Sammar Bahist 
Chaunsa, White 

Chaunsa
Philippines Carabao

Vietnam Tuong Da Xanh
Colour code

*

Country Cultivar

The BNE-based team will travel to conduct the in-China
market assessments with CAS/CATAS before Workshop 2

2018 2019

Planned activity timelines
Contracted due date for in-country market assessment
Contracted due date for in-country research report
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separately by the MM study. In the China country study, mango information (viz., cultivar, 
price, seasonality) on both local and imported cultivars was collected. Also collected from 
wholesalers and retailers in Guangzhou, Shanghai and Haikou was market information 
(e.g. consumer preferences). Assessments of eating quality (viz. aroma, texture, flavour 
and overall liking) of local fruit were made by the visiting DAF research team (see Figure 
4). 
Objective 3: Evaluating opportunities to improve quality in select mango supply chains and 
key market segments in mainland China. 

For activity 3.1, we identified priority market segments for Australian and Philippine 
exporters for quality assessment in collaboration with the MM team and key stakeholders 
in that we: 

• Consulted with the MM study to focus our applied case studies and quality 
assessments and cost-benefit training capacity building activity to priority 
market segments (viz., high quality for high value) for Australian and Philippine 
exporters. 

• Collaborated with the MM study towards opportunities for improvement in 
supply chain effectiveness and efficiencies. 

For activity 3.2, we specifically determined, analysed and documented physical and eating 
quality characteristics with a view to the priority market segment. 
For activity 3.3, we determined, analysed and documented the preferred fresh mango fruit 
quality characteristics for this market segment. 
For activity 3.4, we determined, analysed and documented relationships between quality 
characteristics and price in the selected market segment, in that we: 

• Reviewed the relative attractiveness of different selected in-market segments 
identified in consultation with the Mango Markets study based on: 

o Examining and recording relationships between quality characteristics 
and price in China. 

o Considering desired versus existing fruit quality characteristics. 
o Preliminarily benchmarking quality-price relationships in participating 

and competing countries, noting key factors that include origin, variety, 
quality, size, price, and ripeness. 

• Results, conclusions and recommendations of activities 3.1, 3.2, 3.3 and 3.4 
were described and summarised in the China Country Report. 

 
Figure 4: Assessment of wholesale and supermarket mangoes 
Source: Authors’ analysis 
Note: Chinese local fruit, wholesale market (left); Peruvian mangoes, supermarket (middle); and quality 

assessment by project team  
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For activity 3.5, we used a case study approach to monitor and evaluate specific supply 
chain conditions and quality in export supply chains from Australia and the Philippines to 
the selected China market segment, such that we: 

• Reported, for training and evaluation, to for the mango post-harvest supply 
chain network members on specific supply chain conditions, including 
temperature, and quality (including firmness) for commercial export 
consignments from Australia and from the Philippines to China. 

For activity 3.6, we used a case study approach to simulate supply chain conditions in a 
laboratory setting and report on the quality consequences for different commercial mango 
cultivars in the context of export to China, such that: 

• Quality losses were measured in a monitored supply chain from both 
Manbulloo Pty. Ltd. in Australia and from SPFFC Pty. Ltd. in the Philippines 
into China and for which findings were presented at Workshop 2. 

• For simulation case studies, findings were also shared at Workshop 2. 
• Quality losses in simulated China supply chains in the laboratory were reported 

too for a range of varieties at Workshop 2. 
• Results, conclusions and recommendations of both case studies described in 

activities 3.5 and 3.6 were summarised and presented in the ECR Case Study 
reports in Australia and Philippines, respectively (see Table 3). 

For activity 3.7, we ran participatory workshop sessions to review research outputs and 
identify profitable opportunities to improve quality in export supply chains into mainland 
China in association with the MM and also the Mango Biosecurity (MB) studies, such that 
at Workshop 2: 

• We holistically covered-off on the utility of the quality and assessment manual 
and also on source country issues as identified in domestic quality 
assessments and in monitored supply chains from Australia and the 
Philippines and associated simulations. We focused on genetic differences, 
including considering benefit – cost training analysis of measures to achieve 
the quality fruit sought by China markets. 

• MQ operatives reviewed both mango fruit quality on domestic markets and 
findings from monitored and simulated mango supply chains into China. 

• UQ SAFS’ Dr Ammar Aziz delivered an illustrative economic evaluation in the 
context of supply chains and fruit quality interventions in an economic 
framework. 

• The project team discussed potential issues and opportunities towards 
improving their fresh mango market prospects in China. 

• Again, all results of MQ project research activities were presented in Workshop 
2. 

Australian and Philippines supply chain studies completed under objective 3 

These parallel learning studies involved: 

• Real-world monitoring of a mango shipment from Brisbane, Australia to Guangzhou, 
China and from Davao, the Philippines to Shanghai, China; both by sea freight. 

• In attendant laboratory-based simulation trials the manual was road tested on various 
mango cultivars. 

Using case study approaches, Early Career Researchers (ECRs) from Australia (Ms Yiru 
Chen) and the Philippines (Ms Leizel Secretaria), respectively, monitored and evaluated 
supply chain conditions and fruit quality. Simulation methodology in the laboratory setting 
was informed by temperature and/or time data collected from the real-world monitoring of 
mango shipments. 
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4 Results and discussion 

4.1 Designing the Quality Manual 

4.1.1 Objective 1: Develop a common objective language for describing 
physical and eating quality in fresh mango supply chains across 
project partner countries 

Output / Milestone: Confirmed collaborator list – October 2017. 

The collaborators were listed earlier in this report. 
Output / Milestone: Documented set of subjective and objective mango quality criteria – 
February 2018. 

The set of subjective and objective mango quality criteria were listed in the subsequent 
versions of the quick assessment manual as listed in Table 4 and available in Appendix 
8.23. The key agreed criteria in the final version are outlined under question 1 on the 
following page. 
Output / Milestone: Completed production of mango quality resources for Workshop 1 – 
March 2018. 

Resources were compiled by the Mango Quality team and distributed to in-country 
partners for Workshop 1 (see Table 2, Figure 5 and Figure 6). 
 
Table 2: Resources from Australia and shared by in-country partners  

Item No. Resource description 

1 AUS-Mango Industry Quality Standards (Australia & Cambodia) 

2 Mango Quality Poster – Class 1 & 2 (Australia) 

3 Carabao mango quality defects (Philippines) 

4 PNS-BAFPS 13-2004 (Philippines national standard) 

5 Mango evaluation form (China) 

6 NYT 3011-2016 mango grades (Chinese national standard) 

7 CODEX-STAN-184-1993 standard (Indonesia) 

8 Mango defect guide (Pakistan) 

9 Mango ripening guide Sindhri cultivar (Pakistan) 

10 Mango skin colour guide Sindhri cultivar (Pakistan) 

11 Maturity guide Chaunsa cultivar (Pakistan) 

12 Maturity guide Sindhri cultivar (Pakistan) 

13 EU Mango standard (Pakistan) 

14 Mango Cat Hoa Loc (Vietnam national standard) 

15 Mango Cat Chu (Vietnam national standard) 

16 Vietnam national standard 
Source: Authors’ analysis 
Note: Resources support documenting basic set of commercially practical subjective and objective mango 

quality criteria and are available upon request from DAF 
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Figure 5: 2016 Mango Quality Standards poster 
Source: AMIA, 2016 

 

 
Figure 6: Mango Quality Assessment Manual extract 
Source: AMIA, 2009 

 
With respect to research considerations against objective 1: 
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1. What are the consensus (i.e. mutually agreed) core subjective (viz., ‘scoreable’) 

and objective (viz., measurable) mango cultivar quality parameters that should and 
can be applied? … 

• During the sequence of versions of the manual / kit, the format and utility of the 
various components emerged through the process of consultation. 

• Core subjective parameters for - 
o Whole fruit assessment: visual quality, skin defects, skin colour, blush, 

firmness, and smell. 
o Cut fruit assessment: flesh defects, flesh colour, flesh aroma, taste, texture, 

and overall liking. 
• Core objective parameters for - 

o Whole fruit assessment: skin colour and firmness. 
o Cut-fruit assessment: dry matter, oBrix (TSS), titratable acidity, and flesh 

colour. 
• These parameters were recommended for the final version kit. 

2. How are mango quality characteristics best described and cost-effectively 
assessed? … 

• Methods that people in supply chains used to assess quality varied depending 
on what risk quality posed to them, both financially and to their reputation. 
Collaborating researchers were more willing to measure a larger set of 
characteristics than people in commercial mango supply chains. 

• Most people used characteristics from the quick assessment manual. 
• Most people used about five characteristics at most and for three reasons: 

o To keep it simple, reducing the need for training and risk of errors. 
o Using more than five characteristics seldom adds new information already 

captured by other core measures. 
o Five measures are relatively quick and cost-efficient. 

3. What is the best way to distribute this mango quality information among producer 
and destination countries and along supply chains from farm to consumer, 
including for sustainable impact? 

• Advice from in-country collaborators supported the following approaches to 
distribution of quality assessment information: 
o Create a common language (e.g., simple 1 - 5 rating system) for mango 

quality that reduces the need for complex descriptions. 
o Keep the number of characteristics measured for parameters to a 

minimum, ideally no more than five. 
o Support rating systems with photographic images of mangoes locally 

relevant to the country in which it is to be used. 
o Create simple recording sheets in Microsoft® Excel™ with a minimum of 

language / text and which can be sent along the supply chain via fax or 
email or shared via Blockchain and/or through apps. 

• Regular communication should serve to reduce possible duplication in the 
measurements of quality for the purpose of supply chain member risk 
management. 
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4.2 Developing common understanding and capacity 
assessment in mango supply chains 

4.2.1 Objective 2: Enhance common understanding and develop capacity in 
the assessment and improvement of physical and eating quality in 
mango supply chains. 

Output / Milestone: Preliminary Mango Quality Workshop 1 completed in conjunction with 
other Mango Agribusiness projects – April 2018. 

There was a high level of participation and satisfaction in achievement in workshop 1, held 
between 19th and 22nd March 2018. 
Output / Milestone: Mango quality resources produced for distribution via the mango 
information project activities – July 2018.  

Mango quality resources including three researcher profiles and two articles were 
produced and distributed via MI project activities, including the website and newsletter on 
the Asia Pacific Mango Network website at: http://www.apmangonet.org/research/ 
Output / Milestone: Partner country and Australian domestic market assessments 
completed – December 2018. 

The partner country and Australian domestic market assessments were completed and 
reported as separate reports / appendices and are listed in Table 3. Insights from these 
reports are reported later in this section. 
 
Table 3: Supply chain and simulation, and in-country studies 

Study 
Supply Chain & Simulation Study (ECR Report) - The Philippines 
Supply Chain & Simulation Study (ECR Report) – Australia 
Country Study – Cambodia 
Country Study – The Philippines 
Country Study – Indonesia 
Country Study – Pakistan 
Country Study – Vietnam 
Country Study – Australia 
Country Study – China 
Mango Quality Manual (English – All Countries) 

Source: Authors’ analysis 

 
With respect to research considerations (section 4.3) against objective 2: 

1. What are the common core skill capabilities in the network of researcher and 
industry stakeholders in this study? 

• Skills in subjective and objective mango quality assessment. 
• A commitment to maintaining quality and value in mango supply chains. 
• Openness to share information and findings. 
• Access to basic Microsoft® suite of software via tablet, phone or computer 

would enhance the capacity to record and share information, although not 
absolutely necessary. 

2. What researcher and practitioner skills can be upgraded to have the most 
advantageous impact on mango quality improvements in supply chains? 

• Improved skills in the objective measurement of some characteristics would 
help to take some of the subjectivity out of measurement; e.g. firmness. 
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• Improved objectivity by some in the supply chains. To them, this means 
improved reliability in the assessment process. 

• Improved attitudes to a whole of supply chain approach, which in the first 
instance can mean sharing of data … such as quality assessments. 

3. What support materials are required for researchers to achieve the ongoing 
development of institutional researchers and chain intermediaries engaged in 
mango quality activities? 

• A range of support materials catering to the breadth of needs, ranging from: 
o Simple quick assessment sheets in local language with locally relevant 

images in modified assessment template; see .translated Mango Quick 
Assessment Manual. 

o Detailed supporting resources for researchers with an extensive list of 
defects, with supporting images, for enhanced identification of less 
common defects, etc. 

o A Check List of equipment and resources to remind supply chain players to 
achieve the ongoing fruit quality assessment. 

• These resources are all provided in individual documents together with all 
reports as submitted. See Table 5 for a list of the MQ Manual Kit components 
and Table 3 for a list of MQ project report Appendices, excluding this 
overarching report. 

4. What are the main industry issues and research gaps relating to mango quality in 
partner countries and Australia? 

• Research gaps equate to recommendations. 
• Challenges of: 

o Negotiating suitable access to export markets. 
o Accessing a suitable amount of information to gauge business opportunity 

in exporting mangoes to distant markets. 
o Having sufficient information about consumer preferences in the target 

country around mango consumption. 
o Negotiating suitable disinfestation treatments that won’t detract from the 

ability of the exporter to get the product to market at a desired quality. 
o Securing access to suitable disinfestation treatment facilities in their partner 

country. 
o Having access to suitable post-harvest disease treatment options to ensure 

fruit reaches the market at the desired quality. 
o Having access to suitable transport conditions, e.g., cooling. 
o Having access to suitable shipping and air logistics options. 

4.2.2 Partner country and Australian report insights 
Australia 

Results from the manual questionnaire suggested that Australian mango ripener-
wholesalers do conduct similar subjective quality checks looking at parameters including 
dry matter (DM%), fruit shape, fruit size, skin colour, fruit firmness, skin defects, and °Brix. 
Among all parameters, defects and °Brix were regarded by the two ripener-wholesalers as 
the two more important parameters. At the wholesaler level, library trays were sometimes 
assessed to understand and compare fruit shelf life. For independent retailers, R2E2 and 
KP were popular cultivars in the domestic market. They regarded fruit flavour and visual 
quality as important criteria when making purchasing decisions. 
All five supply chain interviewees expressed interest in being aware of this study and 
getting access to the final published version of the Quick Assessment Manual. They 
thought the manual was concise and that instructions and the scoring systems were easy 
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to follow. They acknowledged that mango industry supply chains need such a ‘rapid 
assessment’ and ‘common language’ manual. 
Suggestions to improve the manual included re-grouping the ‘skin defect’ section in the 
manual and using more photographic images for illustration. The ‘skin defect’ section was 
suggested to be re-grouped into progressively developing (e.g. decay) and non-
progressive (e.g. abrasion) defects. This was because supply chain players are only keen 
to meet requirements of their clients. They are more concerned if defects worsen to make 
fruit look unattractive and / or negatively affect internal flesh quality. Also, both ripener-
wholesalers in this domestic research activity reinforced the importance of images that 
indicate tolerance levels of mango fruit skin defects. Such visual aids enable supply chain 
players at different stages to assess with confidence, and are also useful for training staff. 
Additional to interviewing, the project team road-tested the draft manual for three local 
cultivars (viz., KP, R2E2 and Calypso™), focusing on whole fruit subjective 
measurements. Compared with the more comprehensive complicated ‘Mango Quality 
Assessment Manual’ developed by Holmes et al. (2009), the MQ project manual is 
concise and yet can also describe fruit quality with flexibility. It effectively picks-up visual 
changes before, during and after fruit ripening. Fruit skin colour changed dramatically 
reflecting fruit at early ripening stages. Firmness scores were an effective indicator for fruit 
ripening and then deterioration at later stages. Among the three mango cultivars studied, 
R2E2 fruit had a longer shelf life than did KP and Calypso™. This perhaps explained why 
this cultivar is considered ideal for export. However, other possible influences (i.e., high 
dry matter, late harvest, etc.) need to be identified and characterised. 
The domestic industry doesn’t currently have a generally agreed methodology to assess 
fruit quality even though it is broadly considered that quality assessment is important. This 
project contributed towards addressing this issue though developing the Quick 
Assessment Manual as a simple ‘common language’ decision aid document. 
Cambodia  

Contractors harvest and sort in the early morning. Fruit were packed in 20 kg plastic bags 
or 40 kg plastic crates and then loaded into trucks or vans for transport to Phnom Penh. 
Mangoes harvested at appropriate maturity (e.g. 14.3% DM) performed well in terms of 
fruit quality. Those harvested too early (<13% DM) had poor taste (viz., less sweet). 
Delaying harvest time resulted in fruit ripening too quickly, becoming soft with a short 
shelf-life. 
On-season fruit had better ripe quality. Off-season fruit perform relatively poorly. Off-
season, rain is the issue adversely affecting fruit set, defects, and skin colour. 
The shelf life period is only 14 days and extension is needed. Fruit held under ambient 
conditions show excessive weight loss ex. storage. Water loss caused skin defects and 
shrivelling and loss of sweetness (viz. oBrix). Mango fruits should be harvested at ≥14% 
DM. Fruit bagging with paper envelopes results in better skin quality and brighter colour, 
while higher defect levels prevailed for unprotected fruit. Mango fruit should be covered by 
a paper envelope to protect them from rain and insect damage during the off-season in 
particular. Fruit sanitation, packing with protective material and proper handling during 
transportation should be consistently adopted. Heat treatment should be evaluated to 
protect ripe fruit against stem end rot and body rot diseases. 
Indonesia  

Gedong Gincu mango fruit move from farmers to consumers through local assemblers or 
collectors, wholesalers, exporters (limited), and retailers, respectively. Information on 
market demand sources from consumers. The activities of traders of all kinds encompass 
purchasing, sorting, and selling. Local assemblers, wholesalers and exporters also do 
packing and transportation. Sorting or grading of Gedong Gincu is based on three key 
indicators: viz., ripeness, size, and defects in fruit form or shape, including freedom from 
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disease and / or insects, blemish and any other defects. These indicators are reflected in 
quality grades. Ripeness is indicated by skin colour as the main index. Trading is typically 
for quality; where grades ‘1’ and ‘2’ are fruit ripened on the tree for domestic market and 
grades ‘4’ and ‘5’ are fruit harvested at the green mature stage for domestic and export 
markets (grade 4). 
Opinions were diverse on the need for and requirements of a manual for mango quality. 
The majority of traders and farmers expressed no need for a manual for their work. 
However, others perceived that a manual makes work easier and more manageable. 
It was recommend to prepare a rapid assessment mango quality manual to provide the 
same standard for all market participants and therefore avoid or reduce disputes among 
mango supply chain participants; and, to inform the need of buyers at any level and 
provide them with appropriate quality. The manual needs to be simple and thus easily 
understood and applied in mango business activity. Learning from the practices of farmers 
and traders, the manual should be practical in judging the quality of mango fruits. The 
practicality is when quality is judged for external quality attributes using eyes, not much 
measuring the fruit chemical contents. The main indicator for quality is ripeness, as 
indicated by colour. This priority is followed by defects present (viz., disease and insect 
damage, form/ shape, ‘other’ blemishes), and finally, fruit size. 
Pakistan  

Assessment of fruit quality in mango was determined to help stakeholders, including 
growers, exporters, and importers at national and international levels. 
Considering the draft common language manual presented, suggestions from processors 
and growers included: 

o Manual criteria should be further simplified and used throughout the supply chain. 
o Sample size should be decreased to 4-5 fruits per tray to reduce the assessment 

time. 
o Pulp temperature records (where appropriate) should be included. 

A simulation study revealed that two commercial mango cultivars can be exported to 
China and other Asian markets by following a standard Hot Water Treatment (HWT) 
protocol. HWT generally had no negative effect on the quality of mangoes, while it 
effectively reduced disease incidence in treated fruit. Sufaid Chaunsa appeared relatively 
robust against HWT in that it did not show any skin shrivelling. Quarantine treatment if 
appropriately used (viz., correct temperature and time) can help reduce disease 
incidence. 
Maturity assessment of mango fruit should be mandatory at the initial field/ harvest stage. 
China  

Fresh mango retail market segments were investigated in Guangzhou, Shanghai, and 
Haikou, China. Both Australia and the Philippines have been successful in positioning 
mango fruit at the ‘top end’ price segment in these markets. Success was attributed to 
consistent varietal taste characteristics preferred by Chinese consumers. The gift market 
segment was positioned as the highest of three market segments. However, it is limited to 
a narrow range of high-end supermarkets that often seek to source supply direct from 
exporters. 
Vietnam  

Determining the portions of fruits and vegetables eaten in the region that are actually 
produced in the region is difficult. Direct marketed fruits and vegetables produced in the 
region are likely consumed in the region and are relatively easy to track using farm 
production information. It was estimated that approximately 2% of all fruit and vegetable 
consumption was produced and direct marketed by survey respondents. If it’s assumed 
that direct marketed fruits and vegetables are primarily fresh versus processed, then this 
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means 4.6% of fresh consumption is produced and marketed regionally. However, 
recording production and sales volumes of each crop appears to be an issue for small 
farms. Easy record keeping systems could help these producers keep track of production 
and sales and thereby help them assess and improve profitability. Acreage under 
production by survey respondents represented roughly 40% of the region’s fruit and 
vegetable acreage according to 2007 Census. 
Consumers, however, are accessing many more regionally-produced fruits and 
vegetables than those that are direct marketed. They can find regionally produced, local 
foods in a number of other retail outlets in processed as well as fresh forms. Many 
supermarkets sell a significant volume of fresh, local produce when it is in season. Some 
restaurants also build menus around seasonal local produce. Some locally produced 
items are available in supermarkets, but are not identified as such and are sold under 
private label. For instance, 70-75% of one leading retailer’s apple sales are from New 
York sold under private label. Estimates from some industry sources suggest that about 
three quarters of the region’s consumption of canned beans, peas, and sweet corn are 
regionally produced. Seneca Foods is a market leader of these canned items and almost 
all of the vegetables processed at the regional Seneca Foods plants are grown in the 
region. 
Philippines  

Through key informant interviews with farmers, traders, processor, exporter and importer, 
the domestic and international supply chains were validated. Some issues and 
opportunities along the chain were identified. There is an expanding market for the 
Philippine mango. However, producing high volumes of export quality is limited by various 
problems in production and post-harvest handling of fruit. Hence, there is a need to help 
the smallholder farmers in managing their farm, such as in solving issues in pest 
infestation … like the cecid fly, fruit flies and other pests ..’ to yield better fruit quality. 
Most farmers do not have enough resources to manage their farm and so they enter into 
contract with traders or contractor / sprayer. The government must help the farmers in 
their resources / financial needs in maintaining the farm. This can be done by 
discouraging the ‘all-in’ pricing in the farm level. The trader or buyer should buy the fruit 
from the farm according to quality in which export quality fruit dictates a higher price. 
Through the draft manual, quality of mango was assessed from different stages of the 
supply chain. Higher rejection in the export company (around 30-50%) was mainly due to 
bumps and sap/ latex burn, and these can be reduced by educating players in the supply 
chain on proper post-harvest management. Careful handling must be done from the farm 
to the export’s facility. It was observed that during transport, some people sat on the top of 
mango boxes in the delivery truck. 
Some modifications in the manual might be made to include some of the suggestions or 
preferences of the supply chain players. For example, reference images of Carabao 
mango for flesh colour and defects. Standards and maturity indices can be included in the 
manual as these are useful for determining the standard quality dictated by the market. In 
the skin colour scale, it would be suitable to follow the 1 - 6 scale for Carabao mango to 
include other colour changes in fruit. For example, the breaker stage in which green fruit 
shows some tinge of yellow and yellow fruit with trace of green. The manual was easy to 
use and useful except for blush, firmness and smell. The Carabao mango variety has no 
strong smell and the skin is thin such that repeated pressing of the fruit by hand may 
damage it. Traders in the Philippines usually use colour changes to assess the ripeness of 
mango fruit. Severity of anthracnose and stem end can also be included. These are the 
two most common post-harvest diseases in mango fruit, especially at the table ripe stage. 
For farmers and traders, the use of native language in the mango quality manual is 
important to easily understand it. 
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4.3 Opportunities to improve quality in mainland China mango 
supply chains 

4.3.1 Objective 3: Evaluate opportunities to improve quality in select mango 
supply chains and key market segments in mainland China. 

Output / Milestone: A completed report presenting the analysis, results and implications 
for mango quality from both applied export and simulated supply chain studies – April 
2019. 

The Supply Chain & Simulation Studies in The Philippines and Australia (ECR Reports) 
were completed and reported as separate reports/appendices. 
Output / Milestone: A research report documenting analysis, results and implications for 
physical eating characteristics, preferred mango quality characteristics, and mango 
pricing, and losses in selected market segments (A3.1 – A3.4) – April 2019. 

A research report documenting analysis, results, and implications for physical eating 
characteristics, preferred mango quality characteristics, mango pricing, and losses in 
selected Chinese market segments was submitted by April 2019 (Appendix 8.22). Some 
detail on findings is presented against the relevant objective 3 research questions on the 
following page. The methodology and findings complemented the earlier Mango Markets 
report, Appendix 8.7. 
Output/Milestone: Mango Quality Workshop 2 completed in collaboration with other 
mango Agribusiness projects – April 2019. 

There was a high level of participation and satisfaction in achievement in workshop 2, held 
between 19 and 21 March 2019. 
All results of in-country studies including mango fruit quality data in each country and 
information collected from in-country road-testing activity are summarised in seven 
Country Reports. 
The final version MQ Manual Kit as the pivotal hub document is submitted as an 
independent Word file together with this overarching MQ project report (see Table 5). 
 
Table 4: Mango Quality Quick Assessment Manual versions. 

Version Description 

Version 1.1 (Feb 2018) Presented and discussed an English version by 
project team in Workshop 1. 

Version 1.2 (Apr 2018) An updated English version based on feedback from 
Workshop 1. 

Version 1.3 (Jan 2019) An updated English version based on feedback from 
in-country activities and ECR case studies. 

Version 1.4 (Mar 2019) An update English version based on Country Study 
Reports.  Presented and finalised by project team in 

Workshop 2. 
Final MQ Manual Kit 
versions (April 2019) 

Final English version translated into six languages 
and local varietal images available in three of these 

Source: Authors’ analysis 
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Table 5: List of final MQ Manual Kit components. 

Kit component Language Varietal images included 
Kit cover page English (Australia) Not applicable 
Quick Assessment manual English (Australia) Kensington Pride (full set) 
Quick Assessment manual Khmer (Cambodia) Yet to be supplied 
Quick Assessment manual Bahasa Indonesia (Indonesia) Yet to be supplied 
Quick Assessment manual Urdu (Pakistan) Local images supplied 

except for blush ratings 
Quick Assessment manual Cebuano (Philippines) Carabao (full set) 
Quick Assessment manual Filipino (Philippines) Carabao (full set) 
Quick Assessment manual Vietnamese (Vietnam) Yet to be supplied 
Supporting Resources English (Australia) Range of varietal images 
Check List English (Australia) Not applicable 

Source: Authors’ analysis 

 
With respect to research considerations (section 4.3) against objective 3. 

1. What are the key quality attributes being sought by supply chain participants in the 
export market of mainland China from the farm to the consumer, and to what 
degree are they achievable? 

• It was not clear exactly what the Chinese consumer preferences are due to the 
large range of price segments, including a gift segment. Preferences vary 
widely, including in terms of fruit size and sweetness (oBrix) … also acid levels, 
degree of skin blush, textural preferences, including limits and variability with 
variety and other taste and flavour attributes; e.g. citrus, papaw, etc. flavour 
‘notes’. 

• Chinese customers anecdotally prefer fruit that is very sweet, low acid, and low 
fibrous texture … more so than do consumers in Australia. They expressed a 
preference for R2E2 over Kensington Pride (KP). 

• Additionally, they like a high flesh to seed ratio. However, it was not clear if this 
influenced how Chinese consumers used the fruit, including purchase for a gift. 

The inferences are considered preliminary as they are based on limited interview 
numbers conducted in restricted timeframes. In future, they could be verified or 
otherwise through targeted interviews focusing on importers or perhaps buyers for 
the top 10 quality supermarkets in China, which stock mangoes as both a staple 
and a gift. 

2. In case study supply chains, what is the ‘cost’ of not meeting retail expectations 
and how can ‘benefit’ be realised to increase market size in terms of value? 
• Retail expectations are largely repeat purchases of the same varieties and so 

varietal preference is somewhat ruled out. This includes the variety’s 
weaknesses, such as predisposition to early onset of say rots. 

• A variable not clearly linked to variety was stage of ripeness. Retail buyers can 
be dissatisfied if the fruit have only 2 - 4 days shelf life before the product must 
be sold. The cost of not meeting firmness and / or skin colour change stage 
criteria is price discounting of the consignment. Too much fruit-to-fruit variation 
in expected quality can also attract a discount. 

 
3. What are the differences in quality preferences and how do they impact on supply 

chain relationships in sustainable supply and financial terms? 
Buyers commented that product supplied directly from exporter to importer in 
China is expected to be fresher and have higher quality and longer shelf life as 
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compared to mangoes supplied through Hong Kong. The latter usually have a 
longer supply chain and, thus, a shorter shelf life at retail. 

4. What cultivar variations in robustness (viz., outturn, shelf life, consumer qualities) 
are observed in the supply chain case study? 

• Outturn quality of different fruit cultivars varied widely under the same ripening 
simulated shipment and post-harvest handling environment. For example, fruit 
skin colour changed quickly and markedly for some cultivars (e.g. KP) 
immediately after the ripening process. In contrast, for cv. Van Dyke fruit took a 
long time for the skin colour to turn yellow. 

• The shelf life of cultivars varied due to differences in ripening physiology. 
• While not included in the report, oBrix and taste rating score were recorded for 

randomly selected samples. The data suggested variations among cultivars, 
but sample numbers were not enough to inform firm conclusions. 

5 Opportunities and constraints 

5.1 Strengths 
• Capitalising on the highly connected, efficient and collegiate MQ project team 

assembled in this study. Coupled with their demonstrated post-harvest acumen 
and clear commercial prospects for increased trading of quality mango fruit (as 
well as other fruits and, indeed, vegetables), the team could build-on their 
established partnership, including with China (viz., CAS and CATAS), to general 
benefit. One or more large ACIAR horticulture projects focused on fresh produce 
quality could justifiably include pre-harvest variables effects on harvest quality, 
including robustness, and / or harvest and post-harvest variables effects on quality 
through mango supply chains, including at retail and for the consumer. 

5.2 Weaknesses 
• Some of the mango production countries have a significant domestic production 

and marketing focus and so are not immediately interested in exporting to China. 
• There are clear instances of under developed chain operations through mango 

supply chains in collaborating countries, making the immediate suitability of fruit for 
export a problematic prospect in the short term. 

• Development of recommendations with regard to suitable sample size(s) for quality 
assessment is worth including in any further work. 

5.3 Opportunities 
• ACIAR currently has a time-limited opportunity to encourage use of the Manual. 

This will involve the release of the final Manual Kit in hard and electronic form to 
in-country partners in order to capitalise on the industry and researcher interest, 
and momentum built with regional mango supply chain networks. 

• Taking the Manual to the ‘next level’, such as an App version, for mango and, 
potentially, for other fresh horticultural produce would catalyse use of electronic 
devices for quality assessment through supply chains. In turn, this might be 
coupled with a program to predict quality through the chain and also remaining 
shelf life. Value adding in regional supply chains could help transform them from 
‘supply’ to ‘value’ chains, thereby cementing and strengthening trading 
relationships to benefit suppliers, including, if not especially, those in developing 
countries. 
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• Also, the manual has inherent potential as a useful tool to reduce or help to quickly 
resolve disputes over quality. 

• Awareness and capacity on using the common language to assess fruit quality of 
supply chain players should be further improved with training and education. 

• Alongside the manual, there would be value in defining quality standards 
associated with Chinese market segments that are likely to include parameters like 
fruit size, skin colour, ripeness, dry matter, appearance, shelf life and pulp 
temperature. 

5.4 Threats and challenges 
• Market access limitations to China constrain road-testing the manual in real-world 

monitoring shipments from some partner countries, thereby potentially lessening 
current and potentially future interest in the Manual. 

• The need to accommodate a range of disinfestation protocol impacts on fruit 
quality in export supply chains to China and could make attaining significant gains 
in export volumes difficult. 

• The current suitability of some country’s’ varieties to export and with the 
requirement to compete with a buoyant Chinese production industry may make the 
economics of export questionable for some countries. 

 

6 Conclusion and recommendations 

6.1 Conclusion 
The key output of a ‘Manual’ and support ‘Kit’ was realised, including it being translated 
into regional languages by project team members. The in-country studies in Australia, 
Cambodia, China, Indonesia, Pakistan, Philippines and Vietnam along with two case 
research and demonstration studies were critical in validating and refining the kit.  
The common objective language for describing physical and eating quality in fresh mango 
supply chains across partner countries was realised. Equally important, common purpose, 
understanding and capacity in mango quality assessment was also realised. Ideally, the 
collegiate post-harvest expertise and materials developed in this project will be utilised in 
fresh produce supply chain work across the Asia – Pacific region before the interest and 
momentum subsides, including in future ACIAR projects. 

6.2 Recommendations 
The supply chain investigations with partner countries suggested that further research is 
warranted into: 

• Communicate the final versions of the manual quickly and widely across the 
mango project participants. 

• Capitalise on the highly connected, efficient and collegiate MQ project team 
assembled in this project to utilise their networks to communicate the agreed 
manual and to formulate new cooperative projects. 

• Look for funding opportunities to take the Manual to the next level, including an 
app version, for mango and, potentially, for other fresh horticultural produce. 

• Potential post-harvest treatment and handling improvements around: fruit 
sanitation, protective covers and packing, care in trans-docking, utility of 
alternative disinfestation treatments (e.g., VHT, HWT, etc. and other treatments) 
and materials to protect (e.g., bagging) and manage (e.g., storage, ripening) fruit. 
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• Further research into seasonality of supply, especially as new / other countries 
enter the China market. Further investigation could identify not only the seasonality 
of country supply periods, but also major varieties making up that supply. 

• Marketplace studies in China also suggested that research is needed to fully 
understand quality and price dynamics over years, including the determination of 
consumer preferences for mango fruit attributes, including taste. 
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