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Introducing … “Improving smallholder well-being through 
participation in modern value chains: Sustaining future 

growth in the Pakistan citrus industry”

Aim: ‘The project aims to achieve sustained improvement in the well-being of 
smallholder citrus families by enabling their men, women, and youth to benefit 
from participation in inclusive value chains that meet market needs and 
provide equitable returns to farmers.’

Benefits to Australia: “The collaborative international programs and 
partnerships underpinning ACIAR-supported research also serve to improve 
Australian scientific capabilities and the productivity and sustainability of 
agricultural systems in Australia.”  (https://www.aciar.gov.au/benefits-australia)

https://www.aciar.gov.au/benefits-australia
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“Development Issue and Research Opportunity”

• Research Question (RQ) 2 explores … 

• Building better performing value chains and using innovative approaches to 
empower value chain effectiveness and efficiency

• Emerging decision support tools to monitor, measure, and predict through-
chain quality of fruit 

• Holistic models to measure and predict citrus fruit qualities, including TSS:TA, 
flavour, and disorders

• Measuring, monitoring, and modelling for predicting fruit quality from 
conception to consumption is empowered 

• Objective approaches to reducing loss and waste, securing good returns, 
and consensus  among producers and other chain members around integrating 
fruit quality prediction with market and financial information
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SYSTEM … mandarin production, handing, and marketing

B. HARVEST

C. POSTHARVEST

A. PREHARVEST
Genotype
• scion
• rootstock

Environment
• season (year)
• temperature
• VPD
• rainfall
• light
• stress

Management
• site
• irrigation
• mineral & organic nutrition
• soil type & biota
• plant health
• canopy management

Robustness

Conditions
• time
• temperature
• gas atmosphere
• VPD

Treatments
• harvesting
• cooling
• holding
• cleaning
• pesticides
• grading

• packing
• storing
• transporting
• cross docking
• ripening
• retailing
• consuming

Ripening
&
senescence

Growth 
& 
development

Marketability
• Qualities

• damage
• disease
• organoleptics

• visual
• mouthfeel
• taste & flavour

• shelf life
• consumer satisfaction



Click to edit Master title style

Click to edit Master subtitle style

Quality issues: ‘Kinnow’ mandarin

Wind injury Stylar end deformity Melanose Scab

Canker Mites Greening
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Quality issues: ‘Afourer’ mandarin
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Data dictionary (Excel )
a “common language” data base

Management Tab

Postharvest Tab

Tabs

All

Genotypes

Environments

Management

Trials

Postharvest

Timelines

Quality

Images
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Value chain context … 
Harvest

Processing Local Market

Storage

Export

Quality Production

• Value chain: value creation

Full range of value adding activities 

required to bring a product or service 

from conception, through the different 

phases of production and distribution 

to end users (Wei 2011).
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Measuring, monitoring, and modelling 
… based on simulation, verification, and validation

y = -0.0017x + 16.464
R² = 0.9877
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Remaining shelf life (days) 

vs. time by temperature (TTU)
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Anticipated impacts … 

• Improvements in production practices attributable to project interventions

• Improvements in out-turn quality attributable to addressing key product 
attributes

• Improvements in export / domestic performance due to use of modelling 
and allied data-based decision aid tools

• Improvements in the use of proposed technologies; e.g. real-time 
temperature loggers in real-world shipments

• Improvements in levels of collaboration along the value chains attributable 
to the project
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Study by Matt Simpson (UQ PhD candidate)

• Scope and significance of Citrus quality and robustness 
(introduction)

• Preharvest and postharvest factors affecting citrus quality and 
robustness (literature review)

• Systems dynamics as a participatory approach within citrus value 
chain to enhance fruit quality and robustness (thesis chapter)

• Incorporating system dynamics as a participatory extension tool 
within the Australian citrus value chain (thesis chapter)

• Incorporating soft systems thinking to improve citrus quality and 
robustness in the Pakistan citrus value chain (Thesis Chapter)

• Conclusions and recommendations
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Sharing learnings …

• Reports (e.g., ACIAR)

• Technical & scientific journal publications (e.g., Postharvest Biology & 
Technology) 

• Articles (e.g., Australian Tree Crops)

• Presentations (e.g., Citrus Australia) and workshops (TBC)
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