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Introduction
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▪ Globally, around 1.18 billion tonnes of food are wasted annually, giving rise to food 

insecurity and environmental concerns: 
❑ European Union: ~88 million tonnes of food waste per year 

❑ United States: ~45 million tonnes of annual food loss 

❑ Canada: ~58% of total food production wasted (~3% of GDP)

▪ Food waste in landfills produces methane, contributing about 8% of global greenhouse 

gas (GHG) emissions

▪ Fruits and vegetables represent the highest losses, contributing around 42% of total 

food waste
❑ Poor storage and transport increase spoilage, especially in post-harvest stages

2030 SDGs The Canadian government has committed to reducing food waste by 

50% by 2030 to meet the United Nations’ Sustainable Development Goals.



Literature Review
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▪ Food waste quantification is widely recognized as essential for effective waste 

minimization strategies and policy decisions (Corrado and Sala 2018; De Laurentiis et al. 2018; Li and Roe 2024)

▪ Existing studies heavily focus on retail and consumer stages, overlooking upstream stages 

such as production, post-harvest handling, and storage (Liu et al. 2020; Anand and Barua 2022; Caldeira et al. 2021)

▪ Most research examines consumer behaviour at individual, household, and regional 

levels (Casonato et al. 2023; Nguyen et al. 2023)

▪ Significant gap in supply chain-wide trend analysis and predictive modelling, particularly 

at the pre-consumer stage (Hartikainen et al. 2018; Van der Werf and Gilliland 2017)



Objectives
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(i) Analyze the waste generation trends for fresh fruits and vegetables at the Canadian 

supply-disposition storage (=lost or discarded portion of food quantities during processing 

or storage)
(ii) Develop predictive models to quantify food waste generation using regression analysis

Category 1: Fresh Fruits (31)  

• Apples, oranges, grapes, kiwis, 

apricots, watermelons, pears, 

peaches, cherries, etc.

Category 2: Fresh Vegetables (33)

• Carrots, broccoli, cabbage, 

spinach, celery, corns, eggplants, 

peas, garlic, etc.



Methodology
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Two developed Food Waste Indicators
▪ Per Capita Generation rate (PCGR)
▪ Food Waste Generation Ratio (FWGR)

Data Collection
▪ Statistics Canada (SC)
▪ Agriculture and Agri-Food Canada (AAFC)



Two food waste indicators
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1. Per capita generation rate (PCGR) 2. Food waste generation ratio (FWGR)

▪ FWGR measures the proportion of a commodity’s 

total supply that becomes waste (%)

▪ Higher values indicate greater losses relative to 

available supply, reflects inefficiency in resource 

use for that specific produce

▪ PCGR quantifies the average food waste 

generated per person in a given year

▪ Higher PCGR indicate increased waste 

generation at the individual level and reflects 

inefficiency in food distribution systems

PCGR and FWGR assess supply chain efficiency and identify where waste reduction is needed



Per capita food waste generation trends 
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▪ Overall, per capita food waste shows an increasing 

trend over time (s=+0.0413)

▪ More vegetables were generated(avg 6.1 
kg·cap⁻¹·year⁻¹) than fruits (avg 4.8 

kg·cap⁻¹·year⁻¹), about 26% more

▪ Higher vegetable waste is mainly due to higher 

moisture content, weaker packaging, and poorer 

post-harvest handling compared to fruits

▪ However, fruit waste is rising faster (s= +0.03), likely 

driven by changing consumption patterns and 

import dynamics



Waste generation and the supply-disposition parameters
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▪ Food waste strongly increases with supply, imports, 

and domestic disappearance (R² = 0.797-0.993 and 

p < 0.0001)

▪ Oversupply and poor demand planning (slopes = 

+7.6 to +20.1) drive waste, highlighting the need to 

better balance supply and consumption

▪ Strong links with domestic disappearance (R² up to 

0.99) suggest improved storage, logistics, and 

demand-aligned production are critical to reduce 

waste



Fresh Fruits
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▪ The highest FWGRs (8% to 10%) are for 

the melon groups (including 

watermelon, winter melon, musk, and 

cantaloupe), kiwis, and apricots

▪ This highest FWGR trend can be 

linked to their vulnerability to even 

minor damage

Average 

= 5.70%



Fresh Vegetables
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▪ The highest FWGRs (8% to 14%) are for 

garlic, okra, spinach, rapini, 

eggplants, pumpkins and squash, 

and asparagus.

▪ A substantial portion of their supply is 

wasted during the storage phase for 

these commodities

Average 

= 6.11%

On average, fresh vegetables FWGR (6.11%) is 

higher than for fresh fruits (5.70%) at the supply-

disposition stage



▪ Developed models highlight the role of imports and 

exports in waste generation (R² = 0.98 for fruits and R² = 

0.92 for vegetables)

▪ Differences in coefficients (e.g., imports +0.1029 vs.

+0.2942) indicate the need for commodity-specific 

management strategies

▪ Imports and exports are key drivers of waste (p < 0.0001)

Waste Generation Models
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▪ Classification uncertainty: some items (e.g., tomatoes) may be 

classified as fruit or vegetables, affecting waste estimates

▪ Input parameters: factors such as shelf life, climate, and market 

dynamics, reducing predictive accuracy

▪ Data availability: models rely on available supply–disposition data 

from Statistics Canada. Trade statistics are based on customs 

data, and illegal smuggling of fresh produces across the 

international borders were assumed negligible.

Limitations
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Conclusions
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▪ Food waste is strongly linked to supply factors (R² = 0.80-0.99; p < 0.0001), 

highlighting the need for better demand-supply balance and storage 

improvements

▪ On average, vegetables had 26% higher waste generation rate (209.2 kt/year vs 

166.2 kt/year), while fruit waste is increasing faster (s=+3.1%)

▪ Higher inefficiency is observed in vegetables (FWGR 6.11% vs 5.70%), with some 

vegetables reaching 8-14% waste levels

▪ Two developed MLR models (R² = 0.975 and 0.924 with low RMSE) effectively predict 

waste and support global inventory management and targeted reduction 
strategies



For more information, please see:

➢Chowdhury, R., Mim, S. J., Tasnim, A., Ng, K. T. W., & 

Richter, A. (2025). Supply-disposition storage of fresh fruits 

and vegetables and food loss in the Canadian supply 

chain. Ecological Indicators, 170, 113063. 

https://doi.org/10.1016/j.ecolind.2024.113063 
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Questions? Please contact: Kelvin.Ng@uregina.ca

https://doi.org/10.1016/j.ecolind.2024.113063
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Other waste studies from WMSD Lab

• A multi-criteria assessment framework of leftover paint collection programs using efficiency indicators - LINK

• A framework to assess plastic recycling efficiency of the primary and final processors - LINK

• The use of composite metrics to assess low-level radioactive waste disposal - LINK

• An analytical framework to quantify municipal solid waste disposal service inequality using three simple socioeconomic indicators - LINK

• Quantification of improperly disposed mercury containing lights in Canadian households - LINK

• Quantification of E-waste collection count at household level - LINK

• An analytical framework to decode socioeconomic interplays in pesticides and fertilizer container collection patterns using land dynamics metrics - LINK

• Thematic evolution of Life Cycle Assessment in construction and demolition waste management: before and after ISO 14040 and the Paris Agreement - LINK

• Evolution of financial sustainability of Canadian waste management industries in government and private sectors - LINK

• Decoding spatiotemporal dynamics of post-consumer textile waste generation and management using ternary plots - LINK

• Influence of geometrical shape on thermal heterogeneity in closed landfill sites - LINK

• Landfill footprint geometrical design evolution and land surface thermal heterogeneity - LINK

• The use of efficiency metrics for cross-jurisdictional assessment of household hazardous waste collection and recycling - LINK

• Uncovering Key Themes in Modular Construction Waste Management and Exploring Their Impact and Centrality - LINK

• Management Assessment of used Oil, Filters, and containers in the Canadian automotive sector using resource recovery metrics - LINK
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