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 Opportunities in fruits and 
vegetables 

 Global challenges
 Technology development and 

scaling
 Technologies 
◦ Net house
◦ Zero Energy Cooling Chamber 
◦ Drying beads
◦ Solar Dryer 
◦ DryCard
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Why Fruits 
and 

Vegetables?



5



6

Enriching Diets
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146kg/per capita/year
Recommended intake by FAO
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“This is where the money is.” 
-Melanie Chipungu

Leader
Mitengo Women’s group
Lusaka, Zambia

Increasing Incomes
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Women and youth are/are able to heavily 
engaged in horticulture crop production 
and marketing
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Mujcic R, J Oswald A. Evolution of Well-Being and Happiness After Increases in Consumption of Fruit and 
Vegetables. Am J Public Health. 2016;106(8):1504–1510. 



 Nutritional benefits of diet diversification
 Entrepreneurial opportunity throughout value chain for 

middle-market actors
◦ Women and youth are heavily engaged in horticulture crop production 

and marketing

 High value crops – income generation and income 
diversification

 Resiliency - crop diversification and rapid crop cycles
◦ Intensive farming on small plots possible
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 Research shows “that the 
global agricultural system 
currently overproduces 
grains, fats, and sugars 
while production of fruits 
and vegetables and 
protein is not sufficient to 
meet the nutritional needs 
of the current population.” 
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Bahadur K. et al (2018). When too much isn’t enough: Does current food production meet global 
nutritional needs? PLoS ONE, 13(10). 
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Bouis, H. Et al. (2011). Food prices, household income, and resource allocation: Socioeconomic 
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 Perishability 
 Local capacity and connection to market
 Access to good agriculture information and inputs
◦ Production
◦ Postharvest 

 Appropriate technology
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Introduction and Scaling of Technologies



 Reduces rates of respiration and deterioration

 Reduces water loss

 Reduces growth of fungi and bacteria

 Allows farmers to consolidate product and/or profit from changes in 
market price





 The devices provide increased humidity, decreased daily 
average temperatures, decreased peak daily temperatures, 
and improved temperature stability

 Farmers using brick ZECCs in Rwanda reported shelf life 
improvements ranging from 2 to 4 times for specific 
vegetables compared to the shelf life in ambient conditions.

 Fruit and vegetable vendors are suffering significant financial 
losses due to spoilage and can benefit from evaporative 
cooling devices.
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 Connect potential users with existing users of evaporative 
cooling devices to share advice on construction, and use, and 
cost of these devices.

 In addition to households and farmers, specifically, target the 
dissemination of evaporative cooling devices (ZECCs and clay 
pot coolers) to fruit and vegetable vendors and markets with 
permanent structures who suffer financial losses due to 
spoilage.
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Publication | May 29, 2019 | Eric Verploegen, MIT D-Lab; Rashmi Ekka & Gurbinda
Gill, Agribusiness Associates
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World Vegetable Center: https://www.youtube.com/watch?v=enOjVc-kN7Q



26



 Video 
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Bradford, K.J., et al. 2018. The drychain: Reducing postharvest losses and improving food 
safety in humid climates. Trends in Food Science & Technology. 71:84-93.



 Similar to the cold chain, the dry chain requires that products 
be dried sufficiently and that dryness be maintained via 
packaging over the life of the product to prevent re-
absorption of moisture from the atmosphere. 

 Once dried and appropriately packaged, dried commodities 
don't require additional cost to maintain their quality and 
safety.

 Any break in the dry chain that allows products to re-absorb 
moisture can result in losses, quality problems or safety 
problems.
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UC Davis partnered with Rhino Research t 
validate and scale technology



31

• Can dry products to very low 
moisture content

• No mold, aflatoxin production or 
insect damage

• Dried vegetables and fruit
• Spices 
• High value seeds
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www.drychain.org





 

 Chimney Dryer Cabinet Dryer 
Material costs ($) 38.93 58.84 
Fruit capacity, fresh weight (kg) 4.5 2.25 
Time to dry fruit to 10% MC (11h days) 2.0 5.5 
Cost per drying capacity ($/kg-day) 7.33 26.66 
Average air temp. leaving dryer – ambient (°C) 15.2 9.3 
Air velocity past fruit (m/s) 0.63 0.11 

 

Data from 2012, Thompson J. 
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 Data in Bangladesh shows 
positive net value after one year, 
and profit margins continue 
increasing

 Drying products with high unit 
price (pulses, fish, mango 
leather, chilies, groundnuts), 
helps to promote a positive net 
present value



 Effective
◦ Higher drying speeds
◦ Works under unfavorable weather conditions
◦ Protects product from sudden rains
◦ Can be moved

 Food Safe 
◦ Animals don’t have access to the product
◦ Flies cannot reach the product

 Inexpensive
◦ Low cost
◦ Does not require electricity/expensive tools
◦ Local materials can be used
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 Video 
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The DryCard is a simple, 
inexpensive visual tool to raise 
awareness about the level of 
dryness of dried products



• If moisture content when stores is too high…

• Aflatoxin, produced by Aspergillus flavus, is a common and 
toxic contaminant in stored maize, peanuts, nuts, and other 
products 

• Vegetable seeds lose viability if not dry in storage
• We need a reliable and inexpensive tool for producers and 

traders to regularly determine ERH (moisture content)



 It comprises a printed card and a strip of 
CoCl2 RH indicator paper.  The card is 
laminated into a polyethylene envelope 
containing a window that allows the CoCl2 
paper to respond rapidly to the ambient 
RH 

 A color reference scale is printed on the 
card to indicate the moisture content of 
the product

 The material cost of the card is very low 
(ca. US$ 0.10)
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 The DryCard offers a simple and 
inexpensive device to provide critical 
information 

 Within the next 2 – 5 years, we expect the 
DryCard to be a standard tool for 
smallholder farmers and traders to verify 
dryness of foods before sale or storage

 Local production of the cards by small 
entrepreneurs will provide a profitable 
enterprise and local sources of DryCards 
in many countries
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 USAID - THE AGRICULTURAL SCALABILITY ASSESSMENT
1. Importance of the issue the innovation addresses (i.e., objective and 

subjective development priorities)
2. Credibility and observability of the innovation with key stakeholders and 

adopters 
3. Ease with which the innovation can be tried, purchased, adopted, and 

implemented effectively by producers (or the target adopter) 
4. Potential benefits or business case for potential adopters

◦ https://www.agrilinks.org/post/guide-agricultural-scalability-assessment-
tool
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 European Commission - Responsible Research and Innovation 
Toolkit
1. Anticipatory of future outcomes and changes
2. Responsive to stakeholders and local context
3. Reflexive to changes and emergent properties, and 
4. Inclusive in terms of who collaborates and who benefits

◦ https://www.rri-tools.eu/how-tos
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 Lots of information and resources!
 Hort4Dev Webinar series for professionals
◦ Webinar: How to integrate gender equity strategies into horticulture 

value chains
◦ Webinar: How to improve postharvest management for horticultural 

crops
◦ Webinar: How to integrate youth in horticulture value chains
◦ Webinar: How to integrate participatory research methods
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https://horticulture.ucdavis.edu/information/webinar-how-integrate-gender-equity-strategies-horticulture-value-chains
https://horticulture.ucdavis.edu/information/webinar-how-improve-postharvest-management-horticultural-crops
https://horticulture.ucdavis.edu/information/webinar-how-integrate-youth-horticulture-value-chains
https://horticulture.ucdavis.edu/information/webinar-how-integrate-participatory-research-methods
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For more information:  
http://horticulture.ucdavis.ed
u

Ejmcguire@ucdavis.edu

Twitter: @HortInnovLab
Facebook.com/HortInnovLab
YouTube.com/HortCRSP

http://horticulture.ucdavis.edu/
mailto:Ejmcguire@ucdavis.edu
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