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  Introduction 

The year 2020 has been unprecedentedly challenging for this generation. The COVID-19 
pandemic and its effects on the global economy, and, especially, the food economy, exposed 
the dire need to re-think and re-organize the food chain. Food loss and waste (FLW), which 
was already regarded a priority subject, became even more-so urgent.  

Limited working personnel in enterprises across the food value chain, reduced overall 
efficiency, increase in service costs, closing of HORECA, and abruptly changed     
consumption patterns, were amongst the pandemic caused disruptions caused which 
increased global invisible foodprint.  

The food economy and the consumers are is producing at least 33% of total loss and waste.  
It is the operator’s inefficiency, which has triggered the current efforts by public and private 
institutions, to discover and recover food lost along the supply chain, the “invisible food”. 
Coordinated in their approach, and driven by data, these game-changing efforts by 
governments, innovative food startups, financial players, IT innovators, and material 
scientists to mention a few, could result in significant foodprint reduction.  

This report serves to reflect on such efforts and initiatives globally, to analyze their relevance 
and impact. It pegs them against market realities and provides recommendations on how 
coordinated effort, use of market rules to stimulate data collection, could cause a systemic 
shift in the way the food chain operates, resulting in sought after 
￼resilience.   
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It recognizes and proves that although the invisible food problem is rooted in the value chain, 
it will only be solved by a coordinated engagement of the private and public sector partners, 
hand in hand with the consumer.        

 I. Food Loss and Waste   

 1.1  Food Waste in a Global Context  

What is the global concern towards food waste? Yearly, a rapidly increasing population has 
been recorded. To meet food and energy needs of the growing societies, producers are 
required to enhance their performance.  

The interdependency between, especially growing city populations and slow advancements 
of effective waste management systems, results in increasing food waste under the current 
linear business model. An increase in population typically triggers increased production, 
whereas it should be triggering surplus redistribution.   

In 2010, the European Union published a study, which showed that the food industry had 
produced roughly 90 million metric tons of food waste yearly (Monier, 2010).  

In 2011, the Food and Agriculture Organization of the United Nations (FAO), estimated that 
approximately 33 percent of all the food for consumption produced globally is either wasted 
or lost. This percentage amounts to a total produce weight of 1.3 billion metric tons (FAO, 
2018). Since then, the global perception on the topic has considerably changed. Food loss 
and waste increasingly developed into a topic of public concern, which is reflected by the 
2030 Agenda for Sustainable Development. Its  target 12.3 looks at a 50 percent per capita 
reduction of global food waste at retail and consumer levels by 2030, as well as reducing 
food losses along the supply chains.  

According to FAO, food loss refers to the decrease in the quantity or quality of food resulting 
from the managerial conduct of food- producers as well as im- and exporters. “Empirically, 
it refers to any food that is discarded, incinerated or otherwise disposed of along the food 
supply chain from harvest/slaughter/catch up to, but excluding, the retail level, and does not 
re-enter in any other productive utilization, such as feed or seed.” (FAO, 2021). Losses occur 
for several reasons which include inappropriate storage and handling, unstable markets, bad 
weather, and overproduction, to just name a few.  

In contrast to that, food waste describes the decrease in the quantity or quality of food 
resulting from the behavior of retailers, food service providers and consumers.  Food is 
wasted in several ways:  

• Fresh produce that deviates from what is considered optimal, for example in terms of 
shape, size and color, is often removed from the supply chain during sorting 
operations.  

• Foods that are close to, at or beyond the “best-before” date are often discarded by 
retailers and consumers.  

• Large quantities of wholesome edible food are often unused or left over and discarded 
from household kitchens and eating establishments.” (FAO, 2021)  

http://www.fao.org/sustainable-development-goals/goals/goal-12/en/
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 1.2  UNECE On Food Loss and Waste Awareness   

Table 1: An overview of UNECE’s work on food loss and waste   

Work  Gist  

  Minimum marketing quality specifications 
(MQS)   

Simple trading language that is easy to 
apply  
The guidelines help ensuring that the 
recipient of the produce will receive 
produce of marketable quality, suitable for 
human consumption  

The code of good practice  The code suggests how to trade fruit and 
vegetables with the aim of reducing waste  

Improved use of fruit and vegetables  Looks at ways to increase the share of 
produced fruit and vegetables that are used 
for human consumption  

Food loss and Waste - The case of Seed 
potato Certification  

Common terminology and minimum 
commercial quality requirements for the 
certification of high-quality seed intended 
for marketing internationally.  

Study on quality standards and food loss, 
Flanders, Belgium   

The impact of cosmetic quality standards 
on food losses in the Flemish fruit and 
vegetable sector  

Food waste and consumer behavior, 
Flanders, Belgium  

The larger the household, the higher the 
average food loss. When asked why food is 
thrown away, incorrect portioning (30%) 
and product spoilage (29%) were cited as 
the main reasons.  

Simply measuring  Food loss and waste measuring 
methodology for fresh produce supply 
chains  

 1.3  Food loss and Waste in Supply Chains  

Food loss and waste occurs at every stage along food supply-chains. However, globally there 
is a distinctive difference of food loss and waste that is generated between low- and high-
income countries. Contrary to low income countries that mainly face food loss issues along 
the “beginning” of the supply-chain (grower/harvest level) due to inefficient storage 
capabilities and lack of adequate cooling systems, bad infrastructure and transport – high 
income countries mainly face a food waste problematic within the latter part of the supply-
chain (retail-, consumer level). Here, the waste can be related to retail (supermarkets) 
rejection of the produce due to cosmetic insufficiencies, infestations such as mold etc., 
processing towards a product that reduced features of the initial resource, inadequate 
temperature conditions in warehouses or supermarkets, bad communication between 
involved parties until careless or unaware conduct of consumers, who unnecessarily discard 
products too soon (Gustavsson, Cederberg, & Sonesson, 2011).  

The reasons for food loss and waste throughout supply-chains are multifaceted. Here, the 
question arises of what has been put into place in order to regulate this complex subject 
towards preventing loss and waste to occur as well as handling the immense volumes that 
have already amassed.  
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 1.4  Food Waste Management: Prevention and Valorization  

The former European Economic Community (now European Union), initiated legislative 
measures on waste management already in 1970. The Community aimed for using waste as 
the pivotal foundation to build a legislative in regards to waste- production, handling, 
transportation, and disposal upon. The vision behind such legislation was formulated as to 
down-scaling negative effects of waste generation on the environment and public health as 
much as possible (European Parliament, 2008).  

Further in 1970, to reduce and manage food waste throughout food supply-chains, the Dutch 
politician and one of the pioneers at food waste management, Dr. Ad Lansink proposed a 
specific order, in which the subject of waste can be tackled. Years later, Lansink’s proposal 
was named “Lansink ladder” which still is a framework that is commonly used to structurally 
manage waste.  

In six phases, Lansink proposed to tackle waste in a hierarchical order that from top to 
bottom goes from preventing, reusing, recycling, energy producing, incinerating, to lastly 
landfilling (Recycling.com, 2016).  

  

Figure 1: The Lansink Ladder (Recycling.com, 2016)  

Inevitable and strongly suggested by numerous researchers and organizations as well as 
suggested by Dr. Lansink, prevention of food waste generation is paramount. Based 
on Lansink’s hierarchical waste management approach, the European Union formulated a 
new waste framework direction. The framework emphases three aspects; separately 
collecting biological waste, adequate handling of waste for utmost protection of the 
environment, and investing in new methods  of producing secure materials from waste. 
Further, the waste directive obliges members of the Union to adopt the formulated policies 
into domestic legislation. Moreover, the members must set distinct quantitative as well as 
qualitative benchmarks for their selection of prevention measures in order for the progress to 
be tracked and assessed (European Parliament, 2008).  

In an overview, the European Commission lists food waste prevention through innovation 
and research, creating awareness by delivering the right information and education, guided 
policy making and certifications as well as measurements of what has been wasted. Here, the 
emphasis on adequate knowledge on the cause and effect chain of food waste becomes clear 
as one and many can only prevent once it is clearly known where, when and how much is 
wasted at what stage throughout the supply-chain (European Commission, 2016).  

Related to food waste, it is also important to consider that more direct and shorter sales 
structures between the grower and the consumer are associated with high waste prevention 
potential. This avoids the stringent buyers’ requirements and specification of large retail 
chains, and leads to more sustainability (social, environmental and economic). For this 
purpose, direct sales channels and farmers’ markets can play a big role and need to be 
strengthened for sales across their specific region (Stuart, 2009). Fundamentally, it is within 
the power of organization, whether profit or non-profit, to organize, promote, or invest in 
platforms that allow sales of “sub-standard” produce (SEPA, 2008).  
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  From Waste Prevention towards Valorization  

However, while prevention is important to diminish food loss and waste production, it is 
critical to innovate and educate on how to valorize and optimally process food loss and waste 
volumes that were already generated. In reference to Lansink, waste- reuse, recycling, energy 
production, and incineration summarize the scope of approaches that are aimed at waste 
valorization, before worthlessly landfilling. In relation to Lansink’s valorization approaches, 
the bio based economy’s value pyramid shows which valorized products can serve which 
commercial market. Figure 2 displays the bio based economy’s value pyramid.  

  

Figure 2: Bio based value pyramid, (Betaprocess, 2012)  

The value pyramid shows how biomass is valued in regard to its final use in certain markets. 
For example, transforming biomass such as food waste into energy sources is shown at the 
base of the pyramid. In this regard, the energy market is enormous, yet the market price is 
low. Contrary to that, the market for pharmaceuticals, depicted at the pyramid tip, is small 
scaled but the product prices within this market are high.  

The second highest value market for food waste on the value pyramid, is animal-feed. 
Concerning this market, the report “Utilization of fruit and vegetable wastes as livestock feed 
and as substrates for generation of other value-added products” displays a range of fruits and 
vegetables wastes that pose possibilities for animal feed production. The report clearly 
outlines how the food waste needs to be processed to serve as animal feed.   

Here, economic value could be added by offering the waste for animal feed slightly below 
averages of wheat or grains that are normally used for animal feed. For instance, industrial 
averages of organic wheat prices lie at approximately 500 euros per ton, corn at 540 euros 
and soybeans at 1000 euros all showing an increasing trend (Pivot, 2018). Therefore, the 
marginal benefits of fruit and vegetables as animal feed range from their offering price (below 
averages of alternative feed) and the cost for the usual disposal of the fruits and vegetables 
waste if not further processed. By purchasing cheaper organic animal feed, farmers of 
organic livestock production could offer cheaper organic meat prices, which are usually 
characterized by enormously high kilogram prices compared to conventionally produced 
meat. Ideally, the improved prices then also increase the accessibility of organic meat for the 
society. This is for those, who are willing to invest in quality food yet do not hold a sufficient 
income to make that a sustainable possibility.  

Conclusively, the pyramid indicates the benefits of trading food products as ‘biomass’ as a 
whole as opposed to solely trading for consumption. As the European legislator takes 
responsibility, the necessity of food waste management is clear.   

Nonetheless, the reality of the global food waste shows that organizations within member 
states indeed adopt given waste policies yet do not centralize their business on creating as 
little waste as possible. Qualitative benchmarks such as organizational visions and missions 
are mostly established by new start-ups, whereas long-term businesses are more estranged to 
the subject in that respect. Businesses are mostly developed upon the acknowledgement of 
the growth linearity of the economy and means for production. In that respect business 
growth is related to increasing resource requirements, which by default increases the pressure 
on those very resources as well as the production by-product of (food) waste.  
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 II. Public and Private Sector Food Loss and waste measures and 
initiatives  

Both the public and the private sectors have designed and engaged in initiatives aimed at 
encouraging consumers to buy produce that would otherwise be lost.   

Initiatives are run by major retail chains as well as national authorities or 
international organizations (FAO, UNECE etc.).   

Public sector efforts mostly focus on technology to track, trace and understand food loss, 
others encourage all actors of the food supply chain to redistribute, repurpose and add value 
to the food which we are not selling, buying or consuming. Others increase consumer 
education and outreach efforts, clarify and communicate information on food date labels, 
food safety and food donations or require the private sector companies that produce more 
than a certain tonnage per year, to recycle their organic waste, ort seeks to increase public 
awareness of the throwaway society by organizing campaigns, mobilizing the press and 
media, and encouraging discussion, debate and events of all kinds. Some governments have 
built projects originating in response to the United Nations Sustainable Development Goals 
that were set in 2015 with the aim to reduce global food waste by half by 2030.  

The private sector mostly focuses on consumer education and new sales concept in the at 
retail level top market lower class produce as well as on mobile Applications geared towards 
selling left-over and surplus food from shops or the hospitality sector. Dedicated shops have 
been opened for that purpose as well. More integrated market operators focus on 
optimizing upstream, downstream, midstream supply chain changes to reduce food loss and 
waste.   

 2.1  The Importance of FLW initiatives  

The food value chain operating this way has resulted in its current state of fragility, as was 
exposed by the COVID-19 pandemic. In order to effectively reduce the amount of food 
leaving the supply chain, one has to assess the performance of food operators, so as to 
understand how much of what is being wasted, and why. However, without incentive, food 
loss measuring (digital or analogue), will receive little recognition, and remain unused by 
operators. It needs to be stressed that most operators’ businesses were built on a, by default 
illogical, linear economy model concept, which assumes unlimited business growth hence 
unlimited use of resources. Anyone who  understands the finiteness of resources understands 
the illogicality of a linear business model,  which focuses on maximizing returns from 
only the best product. Waste to date has been a known externality, with very little to no value. 
An average trader loses 5 percent of their revenue to waste, and this loss is already pre-
calculated into traders’ profit margins, or alternatively claims the losses from the 
farmer. The latter is a practice that shifts the financial risk of all quality losses in the chain to 
the farmer. This practice is common amongst traders, as trading is about maximizing one’s 
own profit at minimal risk possible. This arguably unethical practice is a major contributor 
to a food system that perpetuates food loss, with an additional ripple effect of increasing 
farmer poverty and incentivizing young people to not  become farmers. This, along with 
other unmentioned negative FLW effects, make continuing on such a trajectory 
unsustainable.  

The initiatives have hence been most welcomed by the public, governments, 
and industry. This said, their impact remains relatively limited and marginal since their 
conception.  While these initiatives and impact business ventures are not only 
extremely necessary, and drivers of advancements, there is no report nor aggregation of their 
annual or cumulative combined foodprint reduction impact.   

FeedUP@UN has filled this gap by providing the core architecture to collect data and market 
global surplus. This platform presents the opportunity to measure in real-time 
global foodprint if implemented. Having such data, it can then aggregate the impact across 
all global initiatives and on the SDGs.   
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To successfully implement FeedUP@UN and endure its broader uptake, as well as tackle the 
currently lack of adequate attention to food loss and waste by the participants of the food 
supply chains, it might be helpful to construct an approach that understands how the 
market operates, what stimulus it, what markets and their operators responds , and blends 
itself in likewise.   

  Use Case - Fresh Produce  : The Market Forces  

The fresh fruit and vegetable market is currently being driven by 3 main forces:  

   Regulation  

EU Directives and national regulation serve as a push factor that shifts the behavior of market 
actors. A good example is the French Government’s ban on grocery stores throwing away 
food. Since getting into effect, the Food Banks had approximately recovered 228 million 
more meals a year later in 2017. The ban also stimulated FLW producing companies to 
channel their surplus via “Food rescue” applications. Increased rescued 
food offerings resulted in increased consumer interest and engagement in helping reduce 
FLW.   

   Competitive Advantage  

Food companies, farmers, traders, processors, and even retailers, are consistently doing their 
best to outperform each other and capture as much market share as they possibly can. 
Sustainability has been used as a competitive advantage driver in the past 
decade, whereby, certifications have particularly played a big role as they prove 
compliance. As a result, retailers have set themselves apart by only sourcing from traders and 
producers that are and can prove compliance to specific certifications. Compliance by 
suppliers to these certifications, increases the retailers’ appeal towards the sustainable 
consumer, and buffers  risk of  the retailer’s exposure to potential sustainability scandals.  

The use of certifications as a competitive advantage has become an ingrained culture in food 
value chains. Producers are required to make substantial annual investments in order to align 
their operations with the certification standards, and herewith maintain favorable 
market positioning. More stringent certifications, usually grant the producer access to 
premium paying niche markets e.g. Organic and Demeter certifications.  

   Consumer Behavior  

Sustainability certificates are used by food operators as competitive advantage drivers owing 
to an ever-increased consumer awareness of creating a better and more sustainable food 
chains. The perception of consumer purchases has evolved 
from them being simple transactions, to being seen as an active vote for the type of 
world one desires to live in. Research has shown that 127 EU based retailers have been 
making more than 59% of their revenue from sustainably sourced products since 2017. In 
2019, up to 76% of retailers had made commitments to source sustainably. The increased 
awareness and the needs of the consumer have become key driver of a competitive advantage 
built on sustainability.   

The digital age, and the easy availability of information has empowered the high-
income country consumer to make informed purchase decisions, and these are leaning 
towards ethically sourced, or “do-good, feel good” products. This trend has fueled the 
aforementioned use of certifications as competitive advantage guarantees. Certified products 
have allowed consumers to make purchase choices that are aligned with their values.   

Low-income country consumers base their purchases on socio-economic dynamics rather 
than sustainability. The digital era is also allowing these consumers to be concern themselves 
with sustainability issues, however, due to limited economic capacity to pay premium for 
“ethically sourced” product remains limited. Consumer access channels in such countries aim 
to align themselves with trending consumer values by providing sharply priced products 
and communicating sustainability elements.  
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 III.  The Certification Approach  

One way to regulate, without disrupting, is by way of aligning to the market 
forces. The aforementioned forces can be tactically harnessed to create a system that 
will not regulate, but also measure and monitor the invisible food print of actors. This holds 
advantages for the all: governments, operators and consumers.   

The Champions 12.3, a coalition of executives from governments, businesses, international 
organizations, research institutions, farmer groups, and civil society, has had 10 global 
retailers committing to having 20 of their suppliers to reduce their foodprint. Suppliers to the 
committed retailers will need to prove their foodprint reduction, and the retailers will be 
required to deliver on this commitment. A certification, would be a worthwhile solution as it 
allows food operators to prove compliance to retail, and retail to report action to consumer.   

This approach furthermore presents retail with an opportunity to have an in-store dedicated 
“anti-food loss and waste shelf”, where like-valued consumers could exclusively buy 
products from value compliant sources. This formula has been used under other sustainability 
topics like “fair compensation” and “chemical-free food” which resulted 
in dedicated Fairtrade and Organic Certifications retail shelves.   

A successful certification would bring about more resilience into the global food system by 
ensuring:  

1. Real-time FLW data collection   

• Data-driven decision making in food companies  

• Understanding FLW patterns which can be used to increase:  

• Internal preventative action  

• External preventative support through e.g. Extension services  

2. Foodprint reduction Compliance in order to:   

• Limit environmental damage  

• Enforce redistribution  

• Ensure farmers get increased surplus earnings  

3. Set a high Corporate Social Responsibility bar for food operators   

• Data driven SDG and CSR reporting, reducing chances of “empty-promised 
greenwashing”  

This process requires the development of a standard with set out criteria and an audit process 
which is inclusive of all actors custodially handling food in the chain. The 
following chapters, serve to explore possible criteria and audit structures to be included in 
the certification.   

 3.1  Possible Criteria and Recommendations for FLW-Key Performance 
Indicators (FLW-KPIs)   

The following recommendations are just examples of criteria that could help build and serve 
as food loss and waste management key-performance indicators (KPIs) .   

1. FLW Visibility: past and real-time FLW data   

• Occurrence geo-location  

• Food type  

• Quantity   

• Quality  

• Remaining shelf-life  
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• Causality  

2. Proven FLW Data Sharing: with potential solution partners  

• National/Local Government/ Municipality: for policy-based solutions  

• Foodbanks: for redistribution  

• Non-Governmental Organizations: for redistribution  

• Potential “up-cyclers”  

• Universities: for solutions research  

3. Operational- / Business- / Corporate Level:  FLW-Reduction Goals/Mission/Vision/ 
Strategy ... in place ? if yes → what action can be put against that?   

4. Dump Ratio: Total biomass (kg)  in  FLW/ year in relation to total purchased biomass 
(kg) / Year  

5. Financial Savings Ratio: revenue from food savings in relation to Total FLW revenue 
loss   

6. Donor Ratio: Food value donated vs. disposal costs  

7. % of Employee food giveaways  

8. Foodprint  

• Savings Volume  

• CO2 emissions  

•  H2O emissions  

•  Nutrient savings  

9.  Food-trade throughput efficiencies:  
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 3.2  Certification Implementation Phase Recommendations   

  Phase 1: Certification Standard Compilation  

Any kind of certification needs to be built upon an agreed set of criteria and transcribed into 
the standard, a “FLW-Discovery & Recovery Certification Standard”. At UNECE level, 
this could include integration with applicable elements from the UNECE Code of Good 
Practices and other relevant UNECE literature. A dedicated working group could be 
established with a mixed public and private sector constituency.   

The element to be included in such a standards would need to be :  

• paramount to compliance  

• accessible  

• practically feasible   

Preliminary analysis: Food operators across multiple supply chain tiers (farmer, trader, 
distributor, processor) are to be consulted, to validate the practical feasibility of the 
certification elements. To ascertain feasibility, their current code of practice must be analyzed 
against changes to be brought about by the Certification standard. The changes should be in 
alignment with the common modus operandi, and be an extension thereof. If the changes are 
too disruptive, this will affect acceptability and adoption of the standard.  

Inclusiveness: In order to validate accessibility, it is recommended that the opinions of 
operators in the same supply chain tier (e.g. farmers), across different geographical locations, 
be collected. Focus should be on assessing whether the capital, technical and other supporting 
infrastructural requirements necessary to attain the standard are within reasonable reach for 
the operators.    

  Time Frame:   

• Standard Compilation: 8 weeks  

• Validation: 8 weeks  

• Review and amendment: 4 weeks  

  Phase 2: Audit Structure  

After completion of Phase 1, it is recommended that an audit structure be elaborated e.g. 
based on already existing generic  audit structure models  which could  be customized. 
Existing Certifications follow a typical structure:   

• Initial Certification Audit  

• Surveillance Audit  

• Re-Certification  

Initial Certification Audit  

The Initial Certification Audit is split into two stages.  

A Stage 1 audit is used to determine the food operator’s readiness for the certification audit 
and:  

• verifies that the management system conforms to the requirements of the standard  

• verifies implementation status  

• verifies the scope of certification  

• verifies any legislative/regulatory compliance requirements  

• produces a report that identifies areas of concern  

• produces an assessment report and confirms a date for the Stage 2 audit  
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The purpose of a Stage 2 audit, is to confirm that the management system has been fully 
implemented and conforms to the Standard in practice. The auditor will be required to:  

• undertake random samples of the processes and activities defined in the scope of 
certification  

• verify system compliance with the standard by using objective evidence  

• report any non-conformities or opportunities for improvement  

• submit the completed audit package   

• adjust the surveillance plan and set appointment for a date for a surveillance audit  

If the auditor identifies any major non-conformances, certification cannot be issued until 
correction and corrective action is taken and verified.  Accreditation requirements stipulate 
that if the non-conformances are not completed within 6 months, then certification may not 
be recommended without a further stage 2 audit.  

Surveillance Audits  

Surveillance audits are undertaken periodically (typically annually) to verify that 
conformance to the Standard is maintained throughout the certification cycle. The frequency 
and duration of surveillance audits are dependent on factors including but not limited to:  

• size and structure of organization  

• complexity and risk of activities  

• number of management systems standards included in the scope of certification  

• number of previous non-conformities issued  

Re-certification  

Renewal of the certification is based on the results of the recertification audit, as well as the 
results of the review of the system over the period of certification. The recertification activity 
typically includes the review of previous surveillance audit reports and considers the 
performance of the management system in the most recent certification cycle.  

The audit addresses the following:  

• the effectiveness of the management system in its entirety in the light of internal and 
external changes and its continued relevance and applicability to the scope of 
certification;  

• demonstrated commitment to maintain the effectiveness and improvement of the 
management system in order to enhance overall performance;  

• the effectiveness of the management system with regard to achieving the certified 
client’s objectives and the intended results of the management system.  

Recommendations  

In addition to the above cost advantage of a digitalized certification scheme, real time data 
audit can more effectively address the food loss and waste problem. Seeing as food loss and 
waste recurs daily, it is also necessary to record the data of food operators in real time. 
FeedUP blockchain could be the underlying technology, seeing as the data stored cannot be 
tampered with.  

Making the compliance digital-based and using real-time data insights collected into FeedUP, 
would limit the need for physical audits, which are a major cost driver. In existing 
certifications, the audits cost at least EUR5.000, which is an exorbitant amount, and 
particularly excludes the most vulnerable actors of the food supply chain – the small-scale 
producers.   

A partial or fully digitized audit system would reduce cost and increase accessibility for the 
actors that need it the most.  
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Timeframe:   

• Structure setting: 4 weeks  

  Phase 3: Customize Audit Elements per operator  

In order to be equally relevant to all food operators, audit elements per supply chain tier must 
be customized. Existing certification standards have customized their certification elements 
on the following levels:  

• Single producer  

• Cooperative  

• Trader  

• Packer  

Existing certifications to-date mostly exclude small players (small-scale farmers/ startups) - 
largely due to the financial burden, and the certification audit just not being compatible to 
smaller companies.   

A digital based audit platform allows the inclusion of small and large players alike.   
It is recommended that the audit elements are especially inclusive to small holder players as 
research has shown that small-scale farmers proportionately incur higher post-harvest losses, 
and on the other hand startups are leading upcycling initiatives. The recommended 
certification levels would be:  

• Small-scale farmer  

• Medium-large scale farmer  

• Cooperative/ Exporter / Importer   

• Processor  

• Up-cycler (for products containing saved ingredients)  

  Phase 4: Pilot selection and preparation  

• Timeframe: 4 weeks  

Pilot locations should be representative of the geographic  diversity and production 
structures in the UNECE’s member states.   

Pilot stakeholders are to be based on the operator list developed by the working group in 
Phase 3.   

Pilot selection may be selected based on:  

• Readiness level of pilot party  

• Financial capacity  

• Availability of supporting infrastructure (technical and legal)  

• Availability of public and private sector support  

  Phase 5: Pilot Rollout  

• Timeframe: 48 weeks  

The pilot certification could be tested over a period of 48 weeks. It would be recommended 
to fully carry out the full audit scope decided upon in Phase 2. If the recommended audit 
structure is to be used for example, the 48 weeks could be split as follows:  

• Stage 1 Initial Certification audit  

• Preparation and capacity building: 10 weeks  

• Internal Control System Audit: 2 weeks  
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• Stage 2 Initial Certification audit  

• Preparation and non-conformity alignment: 10 weeks  

• Certification Audit: 2 weeks  

• Surveillance audit  

• Preparation and non-conformity alignment: 11 weeks  

• Audit: 1 week  

• Re-Certification audit  

• Preparation and capacity building: 11 weeks  

• Audit: 1 week  

 IV.  Public and Private Sector roles and cooperation   

The successful introduction of the new Standard as a certification would bring about more 
resilience into the global food system by ensuring:  

• Real-time FLW data collection which will enable  

• Data-driven decision making in food companies  

• Understanding FLW patterns which can be used to increase:  

• Internal preventative action  

• External preventative support through e.g. Extension services  

• Compliance which will  

• Limit environmental damage  

• Enforce redistribution  

• Ensure farmers get increased surplus earnings  

• Set a high Corporate Social Responsibility bar for food operators   

• Data driven SDG and CSR reporting, reducing chances of “empty-promised 
greenwashing”  

These benefits can only be realized if both public and private sector efforts are 
coordinated towards a common goal.   

  SDG Targets and possible implementation and regulation   

Both the United Nations’ member states and regional or national governmental entities such 
as e.g. the European Union have issued a target  to reduce current FLW levels by 50% .   

Seeing as “measurement and data” are necessary to achieve this goal, it might be envisaged 
to implement regulations to help collects FLW data by private operators. Governments that 
wish to take on a stronger role could for example envisage regulating  that food companies 
operating within their jurisdiction to be FLW compliant as a minimum operational standard.   

Such a regulation could be at country, municipality or city level, and would encourage the 
industry wide usage of the already existing FeedUP@UN tool.  

The regulation would stimulate innovations by Startups, SME’s and Corporates to integrate 
FeedUP@UN into market designed tools and services.   

  Implementation   

Implementation could be at city, municipality or national levels. This would require the 
leading public body to erect a campaign, with the mandate to “discover and recover” FLW.   
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The implementation must ensure that discovered FLW is recovered, therefore the leading 
public body would be required to assemble an eco-system that will enable this. Table 1 below 
lists the eco-system roles.  

  Demand Increase  

Demand for FLW as a raw material is low to date but remains a determining factor in the 
success of any FLW reduction initiative. This problem poses challenges to food companies 
being able to get rid of their FLW after its’ discovery. Innovators, that repurpose surplus, 
and create upcycled products or use-cases must therefore be included in the 
taskforce. They must be provided with the FLW data, and commissioned to 
develop new consumer products that absorb the FLW streams.  

Funding is necessary to finance the new product development, and bringing to market, hence 
both public and private funds need to be made accessible to start up and 
scale the innovations.   

The final element to ensuring increase in demand for FLW as a raw material, is Market 
Access, because recovered food, requires a market.   

Consumer access channels like retail, online ‘Direct-to-Consumer’ channels and HORECA 
must be included to the taskforce as they will ensure that these upcycled products are 
successfully brought to market.   

The certificate would justify among others also the creation of a new market 
category,“Upcycled products”. Consumer access channels  could physically or electronically 
segregate this category (e.g. organic/ fair-traded goods), to allow customers whose intrinsic 
values align with the saving of FLW to purchase only products of this kind in the same aisle.  

A segregated market category would also increase consumer awareness and in turn demand, 
for the “upcycled” category, as long as the products meet consumer quality, taste, 
convenience and pricing needs.  

Further market access channels are Non-Governmental Organizations and Foodbanks that 
supply food to nutrient depraved or food insecure regions. Upcycled surplus, could be 
purchased and redistributed to such regions thereby maximizing the use-value of produced 
food.  

Table 1: Public & private sector roles   

Role  Public Sector  Private Sector  Possible Partnership  

    Regulatory  UNECE, Governments, 
Ministries  

Initiatives integratable 
with FeedUP@UN  

Regulation to require 
the submission of 
FLW performance 
data.   

Environmental 
  

UNECE, Governments, 
NGO  

Food Companies, 
Climate ambassadors  

Intertwining  of FLW 
to climate impact, 
contribution to 
impact assessment 
criteria  

Implementer  National, regional 
entities, cities, 
FeedUP@UN  

Food Companies  National, regional or 
city driven initiatives 
to track and remarket 
surplus in food 
companies.  

FLW 
Innovators  

Universities, 
Innovation hubs   

Food Upcycling 
startups, SMEs  

Research, 
creation and bringing 
to market of 
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Role  Public Sector  Private Sector  Possible Partnership  

innovative upcycled 
products.  

Market Access  NGOs, Food Banks,  Retail, 
Direct2Consumer, HoR
eCa  

Combined campaigns 
to raise awareness 
and grant FLW 
innovators’ products 
consumer access  

Funders  EU, Cities, NGO  Impact Investors, Start 
Up Incubators, Banks, 
Venture Capital  

Strategy and 
objective alignment 
to grant  FLW 
Innovators access to 
necessary finance.  
Public Funds could 
take “early stage” 
financing -> Private 
Funds could take over 
at seed investment 
stage.   

Data Capture, 
process 
documentation 
and reporting  

Government, research 
institutes, Universities 
United nations.  

Consultants  Capture, aggregate 
and report impact 
across roles.   

 V.  Performance Assessment Overview  

In conclusion, FLW performance must be assessed amongst food operators, 
if foodprint reduction goals are to be met. As the old adage goes, “you cannot manage what 
you do not measure”. Hence the fundamental value to be upheld, even in a certification 
approach is data tracking. The core measurement instrument (FeedUP) is in place, and this 
must be used as the core architecture of the certification as all other preventative and effective 
upcycling measures build up from data collection.   

Table 2. outlines the elements to be assessed, criteria therein, and possible legal and technical 
needs to be met.    

Table 2: Requirement overview for the assessment of FLW reduction performance  

FLW 
Performance 
Assessment   Criteria   Technical requirements  Legal requirements   

    FLW Data 
Tracking  

Traceability  - Real-time measuring  
instrument (FeedUP)   
- Manipulation proof 
data entry (Blockchain)  
- Measurement 
Methodology  

-Blockchain jurisdiction licenses  
-GDPR   

FLW Data 
sharing  

FLW 
Visibility  

- real-time market 
place, connecting 
processors  
- extensive data 
security  

- country/ regional 
regulation to enforce FLW 
data sharing  
- GDPR  

FLW Levels  Dump ratio  - Real-time measuring  
instrument (FeedUP)   

-Blockchain jurisdiction licenses  
-GDPR   
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FLW 
Performance 
Assessment   Criteria   Technical requirements  Legal requirements   

- Manipulation proof 
data entry (Blockchain)  
- Measurement 
Methodology  

- legal instrument placing limit 
on permissible FLW levels  

Foodprint  - Throughput 
efficiency  
- CO2 
emissions  
- H2O 
emissions  
- Nutrient 
savings  
- Mouths fed  
- Financial 
gains/ losses  

- Real-time measuring  
instrument   
- Emission and nutrient 
data conversion 
algorithms 
- Manipulation proof 
data entry  
- FLW measurement 
methodology  
- Access to FLW 
financial throughput  

- Blockchain jurisdiction 
licenses  
- GDPR   
  

Preventative 
Efforts  

- In-house  
- 
Collaboration
  

- Code of Good 
practices  
- Corrective measure 
commitment  

  

Improvement
  

Delta change 
in dump ratio 
over 1 year 
period  

- Access to historical 
data  
- Real-time measuring 
instrument  

  

Supply chain 
circularity  

Waste 
tracking per 
product from 
farm to client  

- Real-time measuring 
Instrument  
-  Full product 
traceability from farm   
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