
Food Loss Across Transforming Food Systems

July 20th, 2023

Robin Shrestha |    Jocelyn Boiteau |    Prabhu Pingali



Please use the chat 

box to introduce 

yourselves and 

share thoughts and 

comments by 

sending a message 

to “All panelists 

and attendees”

If you are unable to hear, 

connect your speakers by 

selecting “Join Audio”

WELCOME TO THE ZOOM WEBINAR



If you’re having 

any technical 

difficulties, please 

send a message 

to “All panelists” 

via the chat box 

and we will do 

our best to help 

resolve your issue

Submit your 

questions for 

the panelists in 

the Q&A box

Q&A AND CHAT





Photo Credit Goes Here

20 JULY 2023

Food loss across transforming food systems

Tata-Cornell Institute for Agriculture and Nutrition

Jocelyn Boiteau and Prabhu Pingali



PREVIOUS WORK ON FOOD LOSS AND WASTE AT TCI



MOTIVATION AND APPROACH

• Motivations for food loss and waste (FLW) reduction focus on environmental, socioeconomic, and 

food security improvements

• FLW reduction depends on understanding the nature of the problem within a given context, 

accounting for structural transformation of economies and food systems transformations

• Approach to broadly synthesize FLW evidence

• Use a food systems lens to examine FLW across the range of actors and activities

• Focus on LMICs to explore entry points for FLW investment and intervention priorities 

• Apply a globally applicable FLW definition to consistently conceptualize and examine FLW



BOOK OVERVIEW

Part I: Definition and methodological frameworks

• Defining FLW and food quality

• Measurement approaches for physical FLW and food quality loss

Part II: Pathways linked to food security

• FLW linked to safe and nutritious foods

• FLW linked to availability

• FLW linked to accessibility and affordability

Part III: Approaches to prevent and manage FLW

• Navigating investment priorities and leverage points

• Interventions linking technology, governance, and practice

• Opportunities and challenges for inclusion

• Policy agenda for FLW reduction



PART I: DEFINITION AND ESTIMATION FRAMEWORKS



SOURCES OF FLW DATA FROM FAO FLW DATABASE, 2004-2021

APHLIS (64.5%)

USDA ERS (4.4%)

FAO Sources
(13.9%)

ICAR-CIPHET
(4.9%)

Source availability

No source

Incomplete source

Full text not found

Full text available

Online database

FAO Sources

APHLIS

14,062 (64.5%)

FAO Sources

3,035 

(13.9%)

USDA ERS, 952 (4.4%)

ICAR-CIPHET

1,063 (4.9%)

Boiteau, JM & Pingali, P. (2023) 
doi: 10.1016/j.gfs.2023.100677



COMPARISON OF FLW DEFINITIONAL ELEMENTS

Chaboud & Daviron (2017) doi: 10.1016/j.gfs.2016.11.004
Boiteau, JM & Pingali, P. (2023) doi: 10.1016/j.gfs.2023.100677

SDG 12.3 Indicators

Aligns with 

FAO 2014

Aligns with 

FAO 2014



DEFINITIONAL FRAMEWORK APPROACH

Food loss and waste is a reduction in the quantity or quality of the edible portion of food intended for 

human consumption when food is redirected to non-food uses or when there is a decrease in the 

nutritional value, food safety, or other quality aspect from the time food is ready for harvest or slaughter 

to consumption. (adapted from FAO 2014)

Food loss and waste (FLW)

Physical FLW

(pFLW)

Food quality loss

(FQL)

Food quality attribute

Search, experience, 

credence

Intrinsic, extrinsic



SUMMARY OF METHODOLOGICAL APPROACHES

• Most FLW data estimate pFLW, but unreliably due to lack of 

standardized methods and reliance on indirect measurement 

and secondary data (Fabi et al., 2021; Xue et al., 2017; Kitinoja et al., 2018)

• Food security, environmental sustainability and resource efficiency, 

and economic perspectives (FAO 2019)

• Significant data gaps by food product, value chain stage, and 

geography (Spang et al. 2019)

• Review pFLW estimation approaches, summarizing strengths and 

limitations of different methods within operational contexts

Perspective/goal

Food product targeted

Value chain stage boundary

Geography

Methodology

Context

Methods framework

Framework from: Chaboud (2017) doi: 10.1016/j.resconrec.2017.06.008

• Composite indicators (grades 

and categories, price, date 

labels)

• Individual quality attributes

• Primary data (direct weighing, 

counting, volume, surveys)

• Secondary data

• Reporting

Physical FLW Food Quality Loss



PART II: PATHWAYS LINKED TO FOOD SECURITY



FLW LINKED TO SAFE AND NUTRITIOUS FOODS

• Food safety loss pathways involve biological, 

chemical, and physical hazards

• Foodborne hazard sources within food system contexts

• Correlations with FQL of search attributes (e.g., 

aflatoxin and damaged grain)

• Nutrient loss pathways involve nutrient degradation 

and leaching

• Storage timing and environment

• Extent and type of processing

• Type of packaging

• Potential food safety and nutrient loss trade-offs

AGRICULTURAL 

PRODUCTION

HARVEST, 

SLAUGHTER, 
OR CATCH

PROCESSING, 

PACKAGING, 
AND STORAGE

WHOLESALE 

AND RETAIL

CONSUMPTION: 

HOUSEHOLD 
AND FOOD 

SERVICE

Adapted from table in Jaffee et al. (2019)  doi: 10.1596/978-1-4648-1345-0

          
            

                  
         
         

         
              

      

                 
              

      
                                          

       

        

           

     

       

        

           

     

                
 
 
 
  
  
  
 
 
 
  
 
 
 
 
 



FLW LINKED TO FOOD AVAILABILITY

• FLW pathways at the pre-harvest and harvest stages that determine what food enters value chains

• Factors that contribute to quality attributes of foods destined for fresh and processed markets

• Natural development of perishable foods and sources of FQL (i.e., physiological processes)

• Changes in food quality attributes when fresh foods are processed

• Sources of FQL (e.g., mechanical, chemical, and environmental)

• Risks of FLW post-harvest that become barriers to production

• Harvest timing related to desirable quality attributes for fresh and/or processed value chains

• Availability and accessibility of technologies, knowledge, and infrastructure

• Food quality assessment and acceptable quality tolerance limits

• Capacity to manage issues of seasonality, particularly among perishable products



FLW LINKED TO ACCESSIBILITY AND AFFORDABILITY

• FLW pathways at postharvest stages that determine what foods move along the value chain and 

reach consumers

• Food quality loss and pFLW throughout transportation, storage, processing, distribution stages

• Physical FLW at storage and processing stages contributes to FQL of final product

• Potential for FLW reduction to contribute to structural transformation

• Food quality loss and/or changes in acceptable quality limits in food environments lead to pFLW

• Structure and location of markets that serve different consumers

• Strategies to avoid pFLW influence types of food commodities accessible in certain markets

• Role of trade in determining quality standards, compliance issues, and redirection

• Foods that frequently do not meet standards

• Identify which foods are redirected, where they are redirected, and causes of FQL and/or pFLW



PART III: APPROACHES TO PREVENT AND MANAGE FLW



NAVIGATING INVESTMENT PRIORITIES AND 

LEVERAGE POINTS
• Summarize evidence on critical points where FLW 

occurs and along which FLW pathways

• Food commodity

• Food system type

• Value chain actors involved

• Examine the causes of FLW and potential entry points 

for intervention

• Location of FLW may be different than cause(s)

• Integrate discussion of feedback loops and 

tradeoffs

• Identify alignment of leverage points with investment 

priorities for each food system type
Source: HLPE (2017)

Prioritized investment across food system types



AN INTERVENTION TOOLBOX: 

LINKING TECHNOLOGY, GOVERNANCE, AND PRACTICE

• Examine evidence on FLW-reducing interventions by 

level, type, and actors involved

• Consider food system type and defining features 

• Interventions facilitated by higher level actions

• Types of interventions available and accessible at 

a given stage of structural transformation

• Changes in the roles and influence of actors

• Identify facilitators and barriers to implementing 

different sets of strategies across food system contexts

• Examine areas of synergy across different FLW 

pathways

Aspects of FLW-reducing interventions

Source: Soethoudt et al., 2021

Level ActorsType

Macro

Meso

Micro Technology

Investment

Practices

Organization

Policy

Economics

Based on

- Level

- Type

- VC stages



OPPORTUNITIES AND CHALLENGES FOR INCLUSION

• FLW estimation methods may inadvertently 

exclude women’s participation and contribution

• Consider gender-based constraints that influence 

division of labor and access to knowledge, 

services, technologies, and other resources (FAO, 

2018)

• Informal markets can be overlooked when it comes 

to FLW-reduction strategies

• Identify potential gaps related to gender 

constraints and informal markets in FLW 

measurement methods and reduction strategies
Source: FAO 2018



POLICY AGENDA AND THE WAY FORWARD

• Two broad approaches to address FLW (Cattaneo et al., 2021)

• First-order policies to specifically target FLW

• How policies align with investment priorities

• Challenges to implementation

• Potential cascading effects along value chains

• Impacts, if any, on food security

• Second-order policies that prevent or manage FLW

• Underlying causes of FLW linked to broad policy priorities

• Gaps in knowledge and policy coherence

• Unintended consequences to FLW pathways and food security

• Identify promising and inclusive policy agendas that align 

FLW prevention with food security investment priorities

FLW reduction

First-order
Interventions specifically target FLW

Second-order
Interventions for sustainable food supply chains while 

improving food security and nutrition
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THANK YOU

To register for upcoming webinars, you can visit 

https://foodsystemsnutrition.org/events/category/webinar/ . Follow us 

on Facebook (@FoodSysNutrlLab), Twitter (@FoodSysNutrLab), and 

LinkedIn (Feed the Future Food Systems for Nutrition Innovation Lab) 

for more updates!

Recordings and slides for each webinar will also be posted on our 

website. 

https://foodsystemsnutrition.org/events/category/webinar/
https://www.facebook.com/FoodSysNutrLab/
https://twitter.com/FoodSysNutrLab
https://www.linkedin.com/company/feed-the-future-food-systems-for-nutrition-innovation-lab/
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