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Context of the work 

 

TARGET 12.3 - By 2030, halve per capita global food waste at the retail and 

consumer levels and reduce food losses along production and supply chains, 

including post-harvest losses 

Performance of the 

prevention actions? 

SDG 12 

WRAP (2018) 

EC Pilot exercise  

Collection and 

evaluation of food 

waste prevention 

actions  
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Food waste prevention actions evaluation 

Development process 

Development of a 
reporting template 

Development of 
an evaluation 
framework 

Collection of food 
waste prevention 

actions 

Assessment of the 
actions  

Refinement of the 
evaluation 
framework 

Refinement of the 
reporting template 
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Food waste prevention actions evaluation framework  

Development process 
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EVALUATION FRAMEWORK  
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Food waste prevention actions evaluation framework:  

Criteria selected  

Criteria Objectives Targets 
Indicators 

(KPI) 

QUALITY OF THE 
ACTION DESIGN 

• Problem identification, definition 
of aim, objectives and KPIs 

• Implementation of a monitoring 
system 

EFFECTIVENESS 

• Monitor the KPI before (baseline), 
during and after the action to 
measure if the objective has been 
met 

EFFICIENCY 

• Accounting for the resources used 
to implement the action 

• Monitor KPIs defined to measure 
efficacy 

SUSTAINABILITY 
OVER TIME 

TRANSFERABILITY 
AND SCALABILITY 

INTERSECTORIAL 
COOPERATION 

• Existence of a long term strategy to 
ensure the continuity of the action 
(e.g. organizational support, 
economic sustainability) 

• Degree to which transferability and 
scalability were considered in the 
design of the action or 
implemented 

• Existence of cooperation between 
different sectors of  the society 

• How is this cooperation is 
organized  

* 

* 
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Food waste prevention actions evaluation framework:  

 

Effectiveness 

The effectiveness of a prevention action reflects to which degree 

the action is successful in producing the desired result, i.e. in 

reaching the objectives 

EXAMPLE OF SMART OBJECTIVE 

to obtain a 10% decrease of the 

amount of food waste generated 

in 2018 compared with 2017 

‘Specific – target a specific area for improvement. 

Measurable – quantify or at least suggest an indicator of progress. 

Assignable – specify who will do it. 

Realistic – state what results can realistically be achieved, given 

available resources. 

Time-related – specify when the result(s) can be achieved.’  

 

(Doran, 1981 p .36) 

Key Performance Indicator 
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Food waste prevention actions evaluation framework:  

 

Effectiveness 
‘Input objectives’, that refer to something the practitioner has done and are largely a 

measure of the effort/activity of putting in place the prevention actions (e.g. to distribute 

5000 leaflets in one month);  

 

‘Outcomes objectives’, that relate to an intermediate change that happens as a result of 

the actions one has taken (e.g. to ensure that 2500 households are aware of the campaign); 

and, 

 

‘Impact objectives’ that reflect a tangible change that has occurred because of the inputs 

and outcomes (e.g. to achieve a 20% reduction in the food waste generated in the 

households).  

WRAP 2010 ‘Improving the Performance of Waste Diversion Schemes: A Good Practice 
Guide to Monitoring and Evaluation’ 
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Food waste prevention actions evaluation framework: 

  

Efficiency  

Food waste 
prevented 

Economic 

Environmental  

Social 

Outreach/ 
Behavior 
change 

Food waste prevented 

Net economic benefit (benefit for society minus cost)  

Net environmental savings  (avoided environmental impacts) 

Social benefits (e.g. the number of meals donated, people learning new skills etc.) 

Input or outcome indicators associated to e.g. number of people reached by a campaign, 
number of people that changed behaviour towards food waste 
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Food waste prevention actions evaluation framework:  

 

Efficiency 

Economic efficiency = 
𝐍𝐞𝐭 𝐞𝐜𝐨𝐧𝐨𝐦𝐢𝐜 𝐛𝐞𝐧𝐞𝐟𝐢𝐭𝐬

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
 

Environmental efficiency = 
𝐍𝐞𝐭 𝐞𝐧𝐯𝐢𝐫𝐨𝐧𝐦𝐞𝐧𝐭𝐚𝐥 𝐬𝐚𝐯𝐢𝐧𝐠𝐬

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
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Food waste prevention actions evaluation framework:  

 

Economic efficiency = 
𝐍𝐞𝐭 𝐞𝐜𝐨𝐧𝐨𝐦𝐢𝐜 𝐛𝐞𝐧𝐞𝐟𝐢𝐭𝐬

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
=

𝑨+𝑩−𝑪

𝑪
 𝒐𝒓

𝑹+𝑩−𝑪

𝑪
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Food waste prevention actions evaluation framework  

 
Economic efficiency = 

𝐍𝐞𝐭 𝐞𝐜𝐨𝐧𝐨𝐦𝐢𝐜 𝐛𝐞𝐧𝐞𝐟𝐢𝐭𝐬

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
=

𝑨+𝑩−𝑪

𝑪
 𝒐𝒓

𝑹+𝑩−𝑪

𝑪
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Food waste prevention actions evaluation framework:  

 
Environmental efficiency = 

𝐍𝐞𝐭 𝐞𝐧𝐯𝐢𝐫𝐨𝐧𝐦𝐞𝐧𝐭𝐚𝐥 𝐬𝐚𝐯𝐢𝐧𝐠𝐬

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
=

𝐀+𝐁−𝑰

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
 

EI: Environmental Impact 
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Environmental efficiency = 
𝐍𝐞𝐭 𝐞𝐧𝐯𝐢𝐫𝐨𝐧𝐦𝐞𝐧𝐭𝐚𝐥 𝐬𝐚𝐯𝐢𝐧𝐠𝐬

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
=

𝐀+𝐁−𝑰

𝐂𝐨𝐬𝐭 𝐨𝐟 𝐭𝐡𝐞 𝐚𝐜𝐭𝐢𝐨𝐧
 

Food waste prevention actions evaluation framework:  
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Food waste prevention actions evaluation framework:  

 

Environmental Efficiency 

Environmental impacts calculated using life cycle assessment (LCA): 
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Food waste prevention actions evaluation framework:  

 

Environmental Efficiency 
Environmental impacts calculated using life cycle assessment (LCA): 

e.g. LCA of a 

kg of apples, 

produced in 

country x 

Impact categories as proposed by the 

Environmental Footprint method (EC, 2013) 
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  
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Calculator for costs/environmental impacts calculation  

Environmental savings of one action reported 

MJ 

kg CO2eq 

kg CFC-11 eq 

CTUh 

Disease incidence 

kBq U235 

kg NMVOCeq 

mol H+ eq 

CTUe 

Pt 

m3 world eq. deprived 

kg Sbeq 

mol Neq 

kg Peq 

kg Neq 

Calculated with the  

Environmental Footprint (EF) 

method (EC, 2013) 
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Calculator for costs/environmental impacts calculation  

Unit Impact of action

Impact of avoided 

treatment

Impact of saved 

food Total

Climate Change kg CO2 eq -2.62E+02 6.91E+05 1.49E+06 2.18E+06

Ozone depletion

kg CFC-11 

eq -1.76E-05 4.19E-03 8.06E+00 8.07E+00

Human toxicity, non-

cancer effects CTUh -4.24E-05 1.31E+00 1.01E+00 2.32E+00

Human toxicity, 

cancer effects CTUh -3.14E-06 2.23E-02 1.93E-02 4.16E-02

Particulate matter

Disease 

incidences -1.89E-05 3.74E-03 7.36E-02 7.73E-02

Ionizing radiation, 

human health kBq U235 -1.42E+01 2.62E+03 5.89E+04 6.16E+04

Photochemical 

ozone formation, 

human health

kg NMVOC 

eq -7.69E-01 4.02E+02 3.44E+03 3.84E+03

Acidification mol H+ eq -1.67E+00 4.34E+02 1.06E+04 1.10E+04

Terrestrial 

eutrophication mol N eq -2.62E+00 1.51E+03 3.84E+04 3.99E+04

Freshwater 

eutrophication kg P eq -1.56E-02 3.71E+01 3.93E+02 4.30E+02

Marine 

eutrophication kg N eq -2.51E-01 1.59E+03 7.07E+03 8.66E+03

Freshwater 

ecotoxicity CTUe -2.93E+02 9.65E+07 2.28E+07 1.19E+08

Land use Pt -2.21E+04 1.11E+06 6.85E+07 6.96E+07

Water use

m3 world 

eq. 

deprived -1.40E+02 1.71E+04 5.92E+06 5.94E+06

Resource use, fossil MJ -4.34E+03 2.82E+05 1.38E+07 1.41E+07

Resource use, 

minerals and metals kg Sb eq -5.43E-04 1.73E-02 4.09E+00 4.11E+00

Calculated with the  

Environmental Footprint (EF) 

method (EC, 2013) 
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Food costs taken from EUROSTAT 

(country and stage of FSC specific) 

Env Impacts of food & impacts of waste 

treatment: Food Basket of Products 

(Notarnicola et al. 2017, Sinkko et al. 2019) 

Waste treatment costs taken 

from Manfredi & Cristobal (2016) 

Impacts of prevention actions 

modelled based on ecoinvent processes 

Calculator for costs/environmental impacts calculation - PROXIES   

Proxies for food costs are used only if the “value of food 
waste prevented” is left blank 
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ASSESSMENT OF THE SUBMITTED  

PREVENTION ACTIONS 
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Overview of the actions collected  
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Type of prevention actions and Overview of the actions collected  

Type Sub-type 

Redistribution Surplus food redistribution 

Gleaning 

Digital tools for redistribution  

Food valorization Value added processing 

Animal feed 

Consumers behavior change Awareness/educational campaign 

Digital tool for behavior change 

School programs 

Awards 

Supply chain efficiency Process innovation  

Innovation of products - packaging  

Innovation of products - date marking  

Training & guidelines 

Price discount  

Imperfect product sale 

Certification 

Public procurement 

Digital tools for supply chain efficiency 

Food waste prevention 

governance   

Voluntary agreement 

Regulatory framework/policy 

National food waste prevention program 

Fiscal incentives 
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Provision of the amount of food waste prevented 

Only for those that provided an amount of food waste prevented and a cost it was 
possible to evaluate the economic and environmental efficiency  
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Evaluation process  

1. Screening of the reported actions for each type 

2. A general evaluation of the actions reported for each criterion, including an 
assessment of the quality of the data provided.  

This was done by assigning to each action a score for each of the six criteria (i1-6) according to 
the following classification:       

• the data provided were enough to assess the action according to criterion i  
• the data provided were enough but partially unclear, and it was not possible to obtain a 

clarification 
• the data required to assess criterion i were incomplete  
• the data required to assess criterion i were not provided  

3. Selected actions presented in factsheets  

4. Suggestions for actions’ implementation.  

Identification of elements to be considered when implementing, monitoring and reporting a food 
waste prevention action, in order to enable its assessment according to the evaluation 
framework developed. 
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Summary of actions presented in factsheets 
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Quality of provided data  Redistribution 
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Example of factsheet Redistribution 
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Results 

 Most actions (29/32) monitored and reported the amount of surplus food 

redistributed 

 Few actions enabled to account for all the resources invested (direct costs, 

volunteers, material donations) 

 4 actions set SMART objectives, KPIs and a baseline against which to 

measure progress – necessary to measure effectiveness 

Redistribution 
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Results 

 Sustainability over time 

 - designed with low operational costs  

 - diverse sources of the incoming donations /steady provision of funds 

 - availability of volunteers  

 - self-sustaining or that are implemented by companies are more certain 

 Transferability and scalability 

 - most of the actions started as a pilot project or were implemented locally 

  - after proving to be successful, they were up-scaled either by increasing their 
 geographic coverage or by increasing the amounts of partner organisations 

 Intersectorial cooperation  

 - is at the core of these actions as to redistribute surplus food different 

sectors/actors need to cooperate 

Redistribution 
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Suggestions to improve the evaluation  

• Clear definition of the objectives and the related KPIs 

• Complete accounting of resources and results e.g. number of hours of volunteers 

needed to perform the activity can be monetized considering the gross minimum hourly 

wage in the country  

Amount of food redistributed 
kg and/or number of meals 

Number of food insecure 

people reached 
Amount of fresh 

fruit/meat/dairy 

redistributed 

Examples of KPIs to measure effectiveness and efficiency: 

Redistribution 
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Quality of provided data  

 

Consumers behaviour 
change 
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Example of factsheets Consumers behaviour 
change 
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Results  

 3 actions monitored the result, and  2 of them reported the amount of food 

waste avoided 

 Few actions reported outcome objectives (% of people changing behaviour) 

 1 action set SMART objectives, KPIs and a baseline against which to 

measure progress – necessary to measure effectiveness 

Consumers behaviour 
change 
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Results 

 Sustainability over time 

 - conducting awareness campaigns on food waste should be part of a 

broader strategy, which can ensure the long term sustainability of these 
actions or at least until the strategy remains in place 

   Transferability and scalability 

 - 2 actions (B12, a school contest and B13, a set of books on the topic of food 

waste) reported that they had been upscaled 

 - many of them were already conducted at national level, and are considered to 
be potentially transferable to other countries 

 Intersectorial cooperation  

 - Different dynamics underpin the actions e.g. Initiatives aiming at reducing 

household food waste were generally coordinated by public authorities, 
consumer associations, or private companies and often counted on the support 
of NGOs and other organisations 

  

Consumers behaviour 
change 
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Suggestions to improve the evaluation  

• Clear definition of the objectives and the related KPIs 

Actions measuring food 
waste reduction 

obtained 
 

IMPACT OBJECTIVES 

Actions measuring a reported increase 
in awareness/behavioural change 
(surveys, diaries, focus groups..) 

 
OUTCOME OBJECTIVES 

food waste 

generated in 

one year 
per capita/per 

household 

food waste 

generated per 

meal served 

share of people reporting 

a change in behaviour 

Consumers behaviour 
change 
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Quality of provided data Supply chain efficiency 
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Example of factsheets Supply chain efficiency 
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Results 

 5 actions monitored and reported the amount of food waste avoided, but only 

2 of these reported also the cost of the action 

 2 actions (S5 and S8) reported SMART objectives, KPIs and a baseline against 

which to measure progress – necessary to measure effectiveness 

 4 actions used KPIs to measure progress but did not set a target 

Supply chain efficiency 
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 Sustainability over time relies on : 

 their ability to achieve food waste reductions, as this implies that less resources are 
spent on purchasing the food, balancing the costs of implementing the action 
(actions generally implemented within the private sector or in the public food service 
sector)  

 on the level of acceptability amongst management and staff 

 
 Transferability and scalability 

 Some actions started as a pilot project and then were upscaled, others stated that 
they had been (at least partially), replicated in different contexts. Other actions 
started at regional level and after proving successful were upscaled at national level 

 Intersectorial cooperation 

  Lower than the other groups of actions assessed. Most of the reported initiatives were 
conducted within an organization  

  

Results Supply chain efficiency 
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Suggestions to improve the evaluation   

food waste generated 

per kg produced 

food waste 

generated per 

meal served 

food waste generated 

per kg sold 

• Clear definition of the objectives and the related KPIs  

Actions based on the 
implementation of  

process/product innovations to 
reduce food waste  

 
IMPACT OBJECTIVES 

Actions that provide information, 
training or tools to implement or to 
track success of practical measures 

to reduce food waste 
 

OUTCOME OBJECTIVES 

Number of businesses 

entering the program 

 

Number of businesses 

tracking food waste 

Supply chain efficiency 
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Quality of provided data 
Food waste prevention 

governance 
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Example of factsheet 
Food waste prevention 

governance 
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Results 

Voluntary Agreements  

 Definition of specific objectives including targets on amounts of food waste to be reduced 

against a defined baseline 

 Sustainability over time of these actions is defined by the duration defined in the 

voluntary agreements 

 Experience and lessons learned were used to design new and up-scaled voluntary 

agreements (V3 used for the new voluntary agreement C2025, UK). Some actions were 

transferred to other countries 

 Voluntary agreements involve the collaboration of different entities such as government, 

business, and NGOs.  

Food waste prevention 
governance 
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Results 

National Food Prevention Programme 

 Focus on reducing food waste generated by households 

 ‘amount of food waste prevented’ was reported by the participants (N1, N2, and N3), but 

only action N1 had defined a food waste reduction target 

 Action N1 was designed considering several KPIs that will allow assessing the 

effectiveness and efficiency of the action in different dimensions, including behavioural 

change 

 The actions reported are either ongoing or expected to be continued in a second phase 

 1 action (N3) has been transferred and implemented in several countries. 

 Cooperation of different stakeholders, including the entity responsible for developing and 

coordinating the plan, and food services and other businesses, consumer and community 

groups, food regulators, local and national governments.  

 

Food waste prevention 
governance 
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Results 

Regulatory framework 

 No specific objective (i.e. no target is defined) 

 2 actions reported KPIs:  ‘amount of surplus food redistributed’ / ‘financial value of 

surplus food redistributed’  

 All reported zero cost for the action implementation 

 Sustainability over time is guaranteed unless changes in the regulation are made 

 None of the actions reported was transferred or up-scaled. 

 Intersectorial collaboration between the government that defines the law/regulation and 

the different entities involved in a food redistribution scheme (private companies, 

charities, NGOs). 

Food waste prevention 
governance 
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Suggestions to improve the evaluation  

• Voluntary Agreements and National Food Waste Prevention Programmes are a 

combination of actions that are within the previous types presented 

 - Ideally a KPI would be used to measure the overall impact of the 

 action: amount of food waste prevented  

 - Each action that constitutes the programme/agreement can be 

 evaluated using the adequate KPI 

• For regulatory frameworks, there is the need to account the resources used 

for the action design and implementation because zero cost is unrealistic  

Food waste prevention 
governance 
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Conclusions 

• Assessing effectiveness was limited by data availability. The main gap was the 

definition of SMART objectives, related KPIs, and a monitoring system to track 

their progress towards achieving their goal(s). 

 

• KPIs should be defined according to the type of actions. The distinction between 

actions in which is feasible to account for food waste prevented vs those where this is 

not possible was taken into account when suggesting KPIs. 

 

• To evaluate the efficiency of a food waste prevention action it is crucial to fully 

capture the total cost and benefits of the action implementation, which should 

reflect all the resources used to implement the action and the multiple possible benefits.  
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Conclusions 

 

• Measurements of the food waste amounts to establish baselines and monitoring the 

action should be done following a defined methodology clearly stating what is the 

definition of food waste used in the accounting exercise. 

 

• High variability of the data related to the different reported actions 

 

• Is important to be aware of socio-demographic and other context-related factors 

that may influence the results of the action. 
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Challenges 

• Maximasing FW reduction per resource input 

• Multiple societal benefits 

• Sustainability over time 

• Systemic changes  

 

• Indicators and data may differ from one typology of action to another 

• Very difficult to make any comparison between the actions 

• Accounting for voluntary work 

• Difficult to account comprehensively for burdens and benefits when many different 

actors are involved 

• Assessing effective reduction of waste when a change in behaviour is stated 

• Defining businees models that may overcome (at least partiallly) the heavy reliance of 

these acivities on private and public funds 

• How to ensure transfer of good practices, including interaction between those 

providing similar actions but reporting very different outcomes. 
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…. and possible paradoxes 

Decrease food waste less redistribution? 

If food waste campaign are succesful in e.g. retail and food services, there is the risk that the 

amount of food donated is significantly reduced. Based on the added value generated by some of the 

actions (e.g. 100 € of benefit every € spent in the action) this coudl be an issue. 

 

Decrease food waste, increase of impacts due to changes in the expeditures? 

Rebound effect i.e. the avoidance of food waste in households, causes an increase in the 

disposable income that could be potentially be spent on other products or services. This 

additional expenditure can reduce significantly or even offset the environmental benefits of 

food waste prevention actions. 
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Food waste prevention actions evaluation 

EFFECTIVENESS 
EFFICIENCY 

TECHNICAL QUALITY 
INTERSECTORIAL COOPERATION 

SUSTAINABILITY OVER TIME 
TRANSFERABILITY AND SCALABILITY 
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Template for comments 
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Calculation of effectiveness and efficiency of a food waste 

prevention action: a practical example 

A restaurant starts providing more flexible portions to reduce plate waste 

 

Objective: to cut the food waste per meal by 20% compared to current values 

 

Cost of the action: 100 € (leaflets to inform customers) 

 

Monitoring:  

The total food waste generated and the number of meals served in one week are 

measured: 

- Before the implementation of the action (week 1) 

- After the implementation of the action (week 2) 
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Week 2 (after action implementation) 
 
 
 
 
 
 
 
 
 
 
  
 
 

 
Week 1 (before action implementation) 
 
 
 
 
 
 
 
 
 
 
  
 
 

Calculation of effectiveness and efficiency of a food waste 

prevention action: a practical example 

149 kg of FW 110 kg of FW 810 meals served 989 meals served 

149 – 110 = 39 kg of FW avoided 
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Week 2 (after action implementation) 
 
 
 
 
 
 
 
 
 
 
  
 
 

Week 1 (before action implementation) 
 
 
 
 
 
 
 
 
 
 
  
 
 

Calculation of effectiveness and efficiency of a food waste 

prevention action: a practical example 

149 kg of FW 110 kg of FW 810 meals served 989 meals served 

184 g of FW per meal 111 g of FW per meal 
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Calculation of effectiveness and efficiency of a food waste 

prevention action: a practical example 

0
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m
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Variation in waste per meal 

waste per meal

39% 

Waste per meal reduction: 

 

 

(184 -111) / 184 * 100 = 39 % 

week 1 week 2 

Objective: to cut by 20% the 

FW per meal generated against 

current values 

 

Action effective 
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Calculation of effectiveness and efficiency of a food waste 

prevention action: a practical example 
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Variation in total waste 

total waste adjusted for
increase in meals

measured total waste

72 kg 

39 kg 

Food waste prevented: 

 

 
(0.184 – 0.111) X 989 =  

 

= 182 kg – 110 kg = 72 kg 

Total food waste of week 

2 if the waste per meal 

had not changed 

week 1 week 2 

Food waste measured 

in week 2 

0.184 per meal 

0.111 per meal 

0.184 per meal 
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Calculation of effectiveness and efficiency of a food waste 

prevention action: a practical example 
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Variation in total waste 

total waste adjusted for
increase in meals

measured total waste

72 kg 

39 kg 

Food waste prevented: 

 

 
(0.184 – 0.111) X 989 =  

 

= 182 kg – 110 kg = 72 kg 

 
Cost of the action 100 € 

 

Efficiency          72 kg/100 € =  

 

0.72 kg per euro week 1 week 2 
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Stay in touch 

 
•EU Science Hub: ec.europa.eu/jrc 

•Twitter: @EU_ScienceHub  

•Facebook: EU Science Hub - Joint Research Centre 

•LinkedIn: Joint Research Centre 

•YouTube: EU Science Hub 
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