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Presentation Outline

• Retailers and Consumers

• Current Markets

• Untapped Opportunities 

• Technologies to accelerate adoption
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Retailers Listen to Consumers

Price

Taste

Convenience

Social 
Impact

Safety

Health & 
Wellness

Experience

Transparency

Transparency
Deloitte Food Consumer Survey, 2015

# 1 Transparency (Clear labeling, 3rd party certification)
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Retailers - High Value Proposition

Price 

Shelf-Life 

Quality & Condition 

Food Safety 

Waste Reduction 

Sustainability 
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Top 20 Fruits – US Consumer Trends

Bananas Apples Grapes Strawberries

62 %62 %

69 %

73 %

Bananas Apples Grapes Strawberries

Where are the FDA approvals for these?

Shelf-life extension needs doses up to  2kGy 

Source: The Packer, Fresh Trends-2018
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United States and Canada

FDA approvals

Fresh produce < 1 kGy

Fresh & Frozen meats ≤ 7 KGy

Spinach & lettuce : 4 kGy

Spices: 30 kGy

Health Canada approvals

Fresh & Frozen ground beef ≤ 7 KGy

Spices : 30 kGy

✓ Market Demand vs Availability

✓ In sufficient Installed Technology Capacity

✓ Current approvals do not meet industry needs

Source: USDA-ERS 2020

Source: USDA-ERS 2020
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Commodities Currently Approved for 
Phytosanitary Treatment for US Imports

• Latin American Countries

• Chile : Blueberry and Grape

• Ecuador: Cape Gooseberry

• Jamaica: Mango

• Dominican Republic : Mango

• Peru: Blueberries, Figs, Pomegranates

• Grenada: Ambarella, Yellow Mobin, Purple Mobin

• St. Vincent: Ambarella

• Mexico: Guava, manzano pepper, mango, sweet orange, tangerine, 

clementine, mandarin, tangelo, sweetlime, dragon fruit, pomegranate, 
caramboloa, grapefruit
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Mexico 
• World only knows about Mexico’s exports of fresh produce to the US 

by ionizing technologies

• Mangoes

• Guavas, etc


• Country of Origin Treatment 

or 

• Port of Entry Treatment


✓Major ramifications of choosing one approach over the other
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Ionizing Technology (IT) Market in 
Mexico

• Growth Trends in IT Processed Fresh 
Produce  Exports to the US 

Source: ASEFIMEX/eFoods Imports/e-agro Industrial

To
ns
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Mexico - Potential Market

Source: eFoods Imports & e-AGRO Industrial
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Mexico - Potential Market

Source: eFoods Imports & e-AGRO Industrial
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Mexico - Potential Market

Source: eFoods Imports & e-AGRO Industrial
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Mexico – Seasonality of Technology Need 

Source: ASEFIMEX, eFoods Imports & e-AGRO Industrial
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Potential Volumes (tons) of Mexican 
Produce to Enter the US

Commodity Production Volume currently entering 
US by Ionizing Technology

Mango 1,541,890 ~ 10,000

Guava 302,718 ~ 19,500

Chile Manzano 2650 ~ 1000
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Mexico- Fresh Produce Treatment Options for  Exports to the US

Commodity

Ionizing 
Technol

Cold 
Treatment

Methyl 
Bromide

High Temp. 
Forced Air

Vapor 
Heat

Hot 
Water 
Dip

Apple   X        
Carambola 150Gy        
Cherry   X        
Grapefruit & Dragonfruit 150Gy X X X X  
Guava 400Gy          
Mango 150Gy     X X X
Nectarine   X        
Sweet Lime 150Gy
Sweet orange 150Gy X X X X  
Peach   X        
Manzano Pepper 150Gy          
Pomegranate 150 Gy
Plum   X        
Tangerine/Clementine/Mandarin 150Gy X   X    
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Untapped Opportunities
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Mexico 
• 9th largest food processing country in the World

• 2nd largest  food processing country in LATAM after Brazil

• Mexican food Industry ~ US $ 770m in 2021 (~ 17.7% growth)

• Average Mexican household spends ~ 35% of income on food


• US – 12%

• India – 30%

• Spain – 20%


• Mexico is a price-sensitive market but similar to US trends in 
terms of transparency/health & wellness/sustainability
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Mexico- Markets Beyond Phytosanitary 
Treatment

US $ (billions)

0

6,5

13

19,5

26

Food Exports Food Imports Food Service

Food Exports Food Imports Food Service

• Mexico is a price-sensitive 
market but similar to US trends 
in terms of transparency/health 
& wellness/sustainability


• Two big Mexican consumer 
segments 


• High –end consumers : high 
and middle socioeconomic 
levels demanding quality and 
functional products (normally 
imported) 


• Regular consumers : middle to 
low socioeconomic levels 
focused on price


Source: USDA, 2020
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Mexico- Markets Beyond Phytosanitary 
Treatment

Source: USDA, 2019
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Mexico- Ionizing Technology Growth 
Opportunity 

1. Avantti MediClear (eBeam) - 
Tijuana


2. E-AGRO Industrial – (Ebeam/X-
ray)- Aguascalientes


3. Benebion  - (Cobalt-60 ) –
Matehuala, San Luis Potosi


4. Sterigenics – (Cobalt 60) -Hidalgo 


5. ININ – (Cobalt-60) - Toluca



© Suresh Pillai, 2021

Mexico- Ionizing Technology Growth 
Opportunity 

Food Processing Industries
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Uruguay – Market Opportunity

Potential Foods (volume in tons)

To
ns

0

12500

25000

37500

50000

Citrus fruits RTE meals sauces cocoa
Source: Anibal Abreu, 2019
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Peru –Domestic Food Industry
• Peru’s food processing industry is dynamic sector of the national economy

• Food industry accounts for 22% of Peru’s GDP


• Food exports: $ 8 billion

• Food imports: $ 5.7 billion

• Domestic market: $ 17.5 billion

• Retail: $ 4.4 billion


• Food processing industry sources both domestic and imported ingredients

• Local processed foods account for 70% of market demand

• 2/3 of US agricultural exports to Peru enter duty-free 

• US accounts for 30% of Peru’s agricultural imports

Source: USDA, 2018
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Peru –  Market Opportunities 

3 Main Supermarket Chains in Peru


1. Cencosud

2. Saga Fallabella

3. Supermercados Peruanos

Opportunities


1. Strong demand for consumer food 
products


2. Growing middle class

3. Untapped category of frozen/refrigerated 

products

Source: USDA, 2018 Source: USDA, 2018
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Argentina – Market Opportunity

• # 7 food producer in the world

• # 11 in world food exports

• $ 26 billion – food processing industry value 


• Meat: 7%


• $8.5 billion – value of ingredients used by 

                             food industry


• $100 million – food ingredient market


• ~ 21,500 food processors

Source: USDA, 2020/Secretaría de Gobierno de Agroindustria en base a datos del INDEC, la FAO y estimaciones propias

Abril Drach, 2019:
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Argentina – Market Opportunity

Source: Abril Drach, 2019
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Argentina –Market Opportunity

• Argentina produces enough food to 
serve its internal and export needs 


• There is substantial opportunity to 
increase the consumption of fruits 
and vegetables


• Incentives to food processing 
industry for improving quality, 
safety and packaging can have 
significant upside
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Brazil – Market Opportunity
• 5th largest packaged food market in the world

• Packaged food industry is very well developed

• Food Processing Industry : $ 179 million

• Major Global player in food processing

• Imported $2.8 billion of intermediate food products


• EU – 31%

• Mercosul – 27%  (Uruguay is a major exporter to Brazil)


• Domestic Market :  $ 143.7 Billion

• Retail : $ 97 Billion 


• Major Retailers

• Carrefour

• Grupo Pao de Acucar

• Walmart Brasil

Source: USDA, 2020
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Brazil – Market Opportunity
• Unconditional Approval for Ionizing Technology


• Strawberries

• Potatoes

• Onions

• Garlic

• Poultry

• Papaya

• Flour

• Fish

• Rice

• Spices

• Beans

• Corn

Source: Pablo Vasquez, 2019
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Brazil – Market Opportunity
% Gross Sales (2018)

1 %

2 %

3 %

5 %

7 %

7 %

7 %

11 %

11 %

22 %

24 %

Meat products Beverages Dairy Products
Cereals Wheat products Fruits and Vegetables
Snacks Sugar refining Dehydrated/frozen
Confectionary Fish

Import Value ($ Million)

491

250

131

311

774

876

European Union MERCOSUL United States China Indonesia
Others

Source: USDA, 2020



© Suresh Pillai, 2021

Potential vs Reality 
• Retailers have the ultimate say in whether a 

particular technology is adopted

• Retailer outreach and education will have the 

highest ROI

Important question

• Is the technology widely available today for 

widescale adoption? 

Important Needs

• Private investment into eBeam and X-ray technologies for food industry


• 3rd party service facilities or Design-Build-Operate (DBO) businesses

• Harmonization of regulations in the Americas
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Food Industry Needs and Ionizing Technology 
Capacity

• Food industry will be unable to command base-loading contract rates with 
3rd party commercial sterilizers because volumes  and doses significantly 
lower than medical device industry 


1. In-house capability for small to medium volumes

2. Access to 3rd party commercial service provider


• Highly Segmented Dose Requirements

• Food Pasteurization 


• E.g., ground beef (min doses ~ 1.8 kGy)

• Fruit Disinfestation 


• E.g., mango disinfestation (min doses ~ 400 Gy)

• Spice and Food Ingredient Treatment


• Ground pepper and spice blends (doses  < 15 kGy)
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Technologies to Accelerate Adoption

PCT Ebeam Xbeam System

> 100 kg/hr
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