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Abstract UK  
This literature review, commissioned by the Rockefeller foundation,  brings together current academic 
understanding regarding food loss and waste (FLW), looking at existing research in Sub-Saharan 
Africa and specifically five countries in East Africa—Kenya, Ethiopia, Tanzania, Uganda and Rwanda, 
and two countries in West Africa—Ghana and Nigeria.  

Reviewing data on FLW has allowed to generate commodity specific FLW profiles for six commodity 
categories and twelve specific commodities ( i.e. cereals (maize, sorghum, rice), roots and tubers 
(potato, yam, cassava), oil seeds and pulses (chickpea, sesame), fresh fruits and vegetables (mango, 
green beans, tomato) and dairy). FLW profiles were set up based on a comparative assessment of the 
available evidence looking at the impacts of FLW from different perspectives: i) qualitative , ii) 
quantitative , iii) financial, and iv) environmental. The review provides a general oversight of the 
complex and systemic nature of FLW and the significance of FLW for different actors involved in the 
value chain. The review provides fundamental elements that will inform pilot activities to take place 
within the scope of the project “business action on smallholder crop loss in African Food Systems”.  

 
Abstract NL  
Dit literatuuronderzoek brengt het huidige academische inzicht betreffende voedselverlies en -verspilling 
(FLW) samen. Het onderzoek heeft zich gericht op  Sub-Sahara Afrika (specifiek kijkende naar vijf landen 
in Oost-Afrika, Kenia, Ethiopië, Tanzania, Oeganda en Rwanda, en twee landen in West-Afrika. –Ghana 
en Nigeria). 
 
Naar aanleiding van dit overzicht zijn er product specifieke FLW-profielen gegenereerd voor twaalf 
specifieke landbouw producten (granen (maïs, sorghum, rijst), wortels en knollen (aardappel, yam, 
cassave), oliehoudende zaden en peulvruchten (kikkererwten, sesam), vers fruit en groenten (mango, 
groene bonen, tomaat) en zuivelproducten). De FLW-profielen zijn gegenereerd op basis van een 
vergelijkende beoordeling van het beschikbare onderzoeksmateriaal  kijkende naar de effecten en 
invloed van FLW vanuit verschillende perspectieven: i) kwalitatief verliezen, ii) kwantitatieve verliezen, 
iii) financiële verliezen en iv) milieu effecten. Dit literatuuronderzoek biedt een algemeen overzicht van 
de complexe en systemische aard van FLW en het belang van FLW voor verschillende belanghebbenden 
die bij de waardeketen betrokken zijn. Het literatuuronderzoek benadrukt fundamentele elementen die 
de pilot-activiteiten die plaatsvinden binnen het kader van dit project, “business action on smallholder 
crop loss in African Food Systems” zullen informeren en vormgeven. 
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Summary 

This literature review brings together current academic understanding regarding food loss and waste 
(FLW), looking at existing research in Sub-Saharan Africa and specifically five countries in East 
Africa—Kenya, Ethiopia, Tanzania, Uganda and Rwanda, and two countries in West Africa—Ghana and 
Nigeria.  

Within this scoping document, six commodity categories and twelve specific commodities were taken 
into consideration, i.e. cereals (maize, sorghum, rice), roots and tubers (potato, yam, cassava), oil 
seeds and pulses (chickpea, sesame), fresh fruits and vegetables (mango, green beans, tomato) and 
dairy. The review provides a general oversight of the complex and systemic nature of FLW and the 
significance of FLW for different actors involved in the value chain. Commodity specific FLW profiles 
have been generated based on a comparative assessment of the available evidence looking at the 
impacts of FLW from different angles being: i) qualitative , ii) quantitative , iii) financial, and iv) 
environmental. 

The large diversity of methodological approaches and metrics utilized to assess FLW and its impact 
makes it difficult to compare existing data on FLW and provide generalized conclusions. FLW profiles 
for specific commodities and their particular value chains are context specific and depend on a variety 
of socio-economical and biophysical factors. Assessments of FLW and its impacts need take on an 
integrated perspective, quantifying volumes of produce lost and wasted whilst also paying attention to 
issues such as quality losses, loss in economic market value and its impact on different value chain 
actors. Additionally, assessments of the impact of FLW need to take into account the environmental 
impact of FLW in terms of resource use efficiency and greenhouse gas emissions, the societal impact 
of FLW in terms of food security, and the impact of FLW on smallholders’ agricultural income. 

FLW occurs at all stages of a value or supply chain, including downstream segments, be it to a lesser 
extent.  

For the case of Sub Saharan Africa, it is generally assumed that high levels of loss occur during 
production, postharvest and processing. Three commodity groups: i) fresh fruits and vegetables, ii) 
cereals and iii) roots and tubers are identified and highlighted in terms of the magnitude of losses and 
in terms of the impact of the losses (be it quantitative loss of volume, qualitative losses or in terms of 
their financial or environmental impact). The fresh fruits and vegetable sector is particularly vulnerable 
and suffers from high levels of losses throughout the entire value chain.  

Effective loss reduction approaches embrace a combination of strategies and value chain actors, 
strengthening coordination and articulation between value chain stakeholders, integrating and linking 
producers to markets and market demand, creating incentives through innovate finance mechanisms 
and a conductive institutional and policy environment, implementing on farm good agricultural 
practices, adoption and utilization of loss reducing technological and managerial innovations and chain 
wide tracking and measurement of losses. 

 

 

 

 
  



 

Report WCDI-18-047 | 7 

1 Introduction 

Food loss and waste (FLW) reduction can be an effective means to tackle a range of corporate 
business interests, sustainability targets and social impact goals simultaneously.  

FLW reduction has proven to be an effective mechanism for food-based businesses to reduce their 
exposure to a variety of financial risks, supply chain risks and regulatory risks (Berkenkamp and 
Pearce 2017). Additionally, targeted investments in FLW reduction at the production end of the 
chain have the potential to improve smallholder producers’ income, livelihoods and improve food 
security whilst simultaneously reducing the environmental footprint of both local and global food 
systems. Some scholars would argue that in terms of food security it is more effective to invest in 
reducing losses and waste than to invest in increasing agricultural productivity.  

To date, investments in FLW reduction in African supply chains have generally focussed on 
technology-based approaches that look for quick fix solutions for specific food loss problems at 
single points in the value chain. As such, much has been achieved and can be achieved through 
improved on-farm storage in hermetically sealed bags, fruit and vegetable refrigeration through 
solar powered coolers, and mobile drying systems for grain. As food systems become increasingly 
complex, strategic and targeted investments to reduce FLW will require approaches that take on 
an integrated value chain perspective, aimed at improving the efficiency, resilience and 
sustainability of the value chain or supply chain as a whole, whilst additionally designing and 
implementing specific single point interventions and technological innovations. Currently there is 
little practical guidance for food-based businesses who source from smallholder suppliers to make 
informed choices with regard to possible interventions and investments to reduce FLW aimed at 
generating lasting impact and positive returns on investments.  

There is no simple blue print solution for FLW that is applicable to all commodities and geographies. 
Action on FLW requires understanding the systemic nature and the detail of FLW within each 
specific case and needs to facilitate collaborative action throughout a value chain. Effective loss 
reduction approaches often embrace a combination of bundled elements and value chain actors 
aimed at strengthening coordination and articulation between value chain stakeholders, 
integrating and linking producers to markets and market demand, product aggregation, creating 
incentives through innovate finance mechanisms and a conductive institutional and policy 
environment, implementing on farm good agricultural practices, adoption and utilization of loss 
reducing technological and managerial innovations, access to market information and chain wide 
tracking and measurement of losses.  

This literature review and respective hotspot analysis on FLW has been developed within the 
context of a collaborative action research project, “Business Action on Smallholder Crop Losses in 
African Food Systems” funded by the Rockefeller Foundation’s Yieldwise initiative1.  Through a 
partnership between Wageningen University and Research and the Sustainable Food Lab this 
project aims to spur corporate action on FLW reduction by generating evidence on how FLW 
reduction is important in tackling a range of business interests, sustainability targets and social 
impact goals. The project’s overall goal is to provide guiding principles for companies to identify 
and measure FLW in their supply chains and generate criteria that inform decision making with 
regard to where to target investments to reduce FLW and how to strategically and methodologically 
approach issues of FLW in order to generate sustained impact within smallholder supply chains. 

This scoping document is aimed at generating improved understanding regarding FLW within the 
geographical context of this research project and as such provides guiding criteria for the design 
of pilot studies on supply chain food loss and waste for specific commodities. As such the literature 
review will provide information on which to orient decisions regarding the choice of type of crops, 
value chain elements to focus on and similarly aims to inform methodological approaches and 
metrics that will be put to use within the pilot studies of the project.  

                                                 
1 https://www.rockefellerfoundation.org/our-work/initiatives/yieldwise/ 
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2 Methodology 

2.1 Selection of Geographies and Commodities  

This literature review and hot spot analysis on FLW looks at existing research around food loss 
and waste in Sub-Saharan Africa and specifically in five countries in East Africa—Kenya, Ethiopia, 
Tanzania, Uganda and Rwanda, and two countries in West Africa—Ghana and Nigeria. The selection 
of the specific countries was based on the geographies of scope within the Yieldwise program and 
countries where there are existing networks in relation to FLW.  

Six commodity categories were taken into consideration, i.e. cereals, roots and tubers, oil seeds 
and pulses, fresh fruits and vegetables and milk and dairy. Within each commodity category 
specific commodities were chosen in compliance with the following criteria: 

• Commodities linked to specific end-markets (domestic and export markets) and value chains. 
• Commodities that are embedded in complex value chains including agro-processing and 

integrate a diversity of actors 
• Commodities that are primarily sourced from smallholder producers 
• Commodities that are significant in terms of scale of food production 
• Commodities and value chains (supply chains) where there is corporate leadership supporting 

action on FLW 

Table 1 contains a list of the crops identified for the initial hotspot scoping study. 

Table 1 Initial commodities identified for Hotspot analysis 

Commodity Category Commodity 
 

Cereals 
Maize  
Sorghum 
Rice 

 
Roots and Tubers 

Potato 
Yam  
Cassava 

Oil Seeds and Pulses Sesame 
Chickpea 

 
Fresh Fruit and Vegetables 

Mango 
Green Beans 
Tomato 

Milk and Dairy Milk and Dairy 

2.2 Consulted literature 

Having identified geographical boundaries for this research; relevant secondary information on 
FLW for the selected commodities was consulted.  

Peer-reviewed articles and papers were referred to, dating from 2012 to 2017. Eighty percent of 
the publications consulted dated from 2015 to 2017. Five of the peer-reviewed publications taken 
into consideration are review papers referring to vast amounts of documentation. Additional grey 
literature referring to FLW was included in the scoping phase of the hotspot analysis including 
project documents, books, websites, research documents, publications etc.2 

                                                 
2 see annexes for detailed list of references 
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2.3 Conceptual Framework  

The framework for the hotspot analysis on FLW is structured around the following conceptual 
definitions: 

• Food loss refers to the decrease in quantity or quality of food throughout the different 
segments of the food supply chains – production, harvest, postharvest handling, agro-
processing, transport, distribution (wholesale and retail), and consumption (based on 
definition from Save Food Initiative 2015). 

• Food waste is part of food loss and refers to discarding or alternative (non-food) use of food 
that is safe and nutritious for human consumption along the entire food supply chain, from 
primary production to end household consumer level (FAO, 2014)3. Food waste is recognized 
as a distinct part of food loss because the drivers that generate it and the solutions to it are 
different from those of food losses. 

• A Value Chain approach based on the process view of organisations, the idea of seeing a 
manufacturing (or service) organisation as a system, made up of subsystems each with 
inputs, transformation processes and outputs which all involve the acquisition and 
consumption of resources - money, labour, materials, equipment, buildings, land, 
administration and management (Porter, 1985). 

• FLW Hotspots: 

1) Crops and geographies with a high or potentially significant level of pre and post-harvest losses 
generating economic, social and environmental impacts. 

2) Activities in the food life cycle, in which an intervention is required to prevent and to avoid food 
loss and waste; or to handle it to a level that is even acceptable (Adapted from HACCP by 
Catalina Giraldo, FAO Consultant (2016)). 

2.4 Analysis of research data and identifying the 
“hotspots” of FLW 

Using data from the literature reviewed, food loss and waste profiles for each commodity category, 
commodity and the individual stages of their value chain were mapped.  

The ‘hotspot’ analysis looks at FLW within the different segments of the value chain of specific 
commodities. Methodologically, we have purposely chosen not to look at food waste at the 
consumption stage of the value chain, assuming that research on this topic has correctly proven 
that the levels of food waste at consumptions stages in the geographical boundaries of scope are 
negligible4. Methodologically, this literature review focusses on FLW during production and 
harvest, postharvest, handling and storage, transport, processing and distribution. Nevertheless, 
research related to the impact of FLW on consumers has been taken into account.  

By compiling different sources of data, a visual identifier was set up, highlighting the hotspots for 
FLW throughout the different stages of the value chain for the different commodities. By means of 
a colour coded ‘traffic light’ scale the specific stages of the value chain where research has 
identified high potential for losses were pinpointed. The purpose of this comparative table is to 
provide a general oversight of the complex and systemic nature of FLW and the significance of 
FLW for different actors involved in the value chain. The figure has not been elaborated on the 
basis of a comparative assessment of the available evidence but is meant to provide an overview 
of the evidence reviewed and as such summarizes and consolidates data on FLW from different 
perspectives being: i) qualitative, ii) quantitative, iii) financial, and iv) environmental. Specific 
stages in the value chain of commodities are considered high potential hotspots of FLW when 
evidencing high levels of FLW from at least 3 of the above mentioned variables. 

                                                 
3 http://www.fao.org/platform-food-loss-waste/food-waste/definition/en/ 
4 See figure 2 and 3 
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3 Understanding FLW and its impact, an 
overview 

FLW affects smallholder producers, food-based businesses, consumers and the environment in 
different ways as is summarized in Table 2. Smallholders exposed to FLW during production and 
post-harvest suffer from reduced income, reduced food and nutrition security and increased 
livelihood risks. For food-based businesses throughout the value chain, FLW implies increased 
financial risk, reduced profitability, and sometimes increased waste disposal costs. The 
environmental impact of FLW is caused by inefficiencies in terms of utilization of natural resources 
during cultivation, harvesting, drying, storing, processing, packaging, transporting and marketing 
food, but also in terms of conversion of land for productive purposes. The environmental impact 
of FLW is also correlated to GHG emissions generated by the production food that does not get 
consumed and the disposal of wasted food. Consumers are also affected by FLW directly and 
indirectly as FLW can influence their access to safe, good quality, nutritious and inexpensive food. 

Table 2 Potential impact of FLW for different stakeholders 

PRODUCERS 
 
 
• Reduced sales, reduced 

income 
• Reduced livelihood 

security 
• Reduced food and 

nutrition security 
• Increased production 

risks 
• Decreased return on 

investment from 
agricultural activities 

FOOD-BASED 
COMPANIES 

 
• Reduced sourcing 

stability and supply chain 
management efficiency 

• Reduction in profitability 
• Increased costs 

associated with waste 
management 

• Lack of access to specific 
niche markets and added 
value 

CONSUMERS 
 
 

• Reduced access to 
inexpensive food. 

• Reduced food and 
nutrition security 

• Reduced access to 
sustainably produced 
nutritious food 

ENVIRONMENT 
 
 

• GHG Emissions  
• Increased pressure on 

ecosystems and natural 
resources  

• Incremental amount of 
land converted for food 
production 

• Reduced resource use 
efficiency (water wasted 
and polluted, energy 
wasted, agricultural 
inputs wasted) 

 
FLW occurs at all stages of the value chain (FAO 2011) (FAO 2013) (Pink 2016) (van Gogh et al. 
2017). Loss profiles for specific commodities are specific per value chain and dependent on socio-
economic variables and biophysical variables. For the case of low and middle income countries, 
and in particular for SSA, it is generally assumed that FLW is concentrated in the production, 
handling and storage phases of the value chain as illustrated in Figure 25 (where loss is expressed 
in percentage of production volume) and Figure 3 (where loss is expressed as percentage of total 
Kcal lost). Figure 4 coming forth from research conducted by the Rockefeller Foundation, and Table 
3 from FAO’s original publication on FLW, provide an assessment of FLW looking through the lens 
of the value chains of specific commodity groups (The Rockefeller Foundation 2013)(FAO 2011). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
5 See also (FAO 2011; Kummu et al. 2012) 
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Figure 2 The bars represent the percentages lost or wasted at each step of the chain, expressed in 
percentage of the initial production (edible part originally intended for human consumption. Source: 

(HLPE 2014), elaborated from Gustavsson et al. (FAO, 2011). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 Losses as percentage of total Kcal lost or wasted per region. Source: WRI 2014 analysis 
based on Gustavsson et al. (FAO 2011). 
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Figure 4 Amount FLW in developing countries. Source: (The Rockefeller Foundation 2013) 

 

Table 3 Estimated / assumed percentages of FLW. Source: FAO, 2011. 

 
 
 
 
 
 
 
 
 
 
Figures 2, 3, 4 and Table 3 illustrate that for all commodities in Sub Saharan Africa, FLW is 
generally high during production, postharvest and processing. The commodity group comprising 
fruits and vegetables, cereals and roots and tubers are highlighted in terms of the magnitude of 
their losses be it quantitative loss of volume or qualitative losses. Particularly the fresh fruits and 
vegetable sector is vulnerable to FLW at various stages throughout the value chain. Figure 4 and 
Table 1 demonstrate that for many commodities losses and wastage occurs across the entire value 
chain, including downstream segments, be it to a lesser extent. A particular example is the case 
of milk and dairy where high losses were recorded in the distribution segment of the value chain. 

For the case of the countries of our focus, Figure 5 summarizes the main causes and drivers of 
FLW throughout the value chain, in reference to the literature reviewed. 
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What drives losses (quantitative and qualitative) at each stage of the value chain 

• Biotic: Pests, rodents, 
fungal contamination 

• Abiotic, climatological 
and edaphic factors 

• Suboptimal farm 
management practices 

• Suboptimal harvesting 
technologies (physical 
damage) 

• Suboptimal access to 
markets and market 
diversification 

• Suboptimal contractual 
relations with buyers 

• Suboptimal access to 
agricultural service 
providers 
  

• Suboptimal pre-
storage drying 

• Biotic: pest, 
disease and fungal 
contamination 

• Physical damage 
from threshing/ 
winnowing 

• Suboptimal storage 
facilities with 
temperature and 
humidity control 

• Suboptimal rural 
infrastructure 
(roads, electricity) 

• Spillage and 
spoilage 

• Suboptimal road 
and 
transportation 
infrastructure 
causing spillage 
and spoilage due 
to physical 
damage and 
deterioration 
being exposed to 
climatological 
factors  
 

 

• Rejection of 
produce by 
buyers during 
grading and 
sorting due to 
non-compliance 
with quality 
standards 

• Processing losses 
• Suboptimal 

market 
development for 
rejected produce 

• Spillage and 
spoilage 

• Undiversified 
market 
development 

• Unfair and 
unregulated 
trading practices  

• Price volatility 
• Rejection due to 

non-compliance 
with quality 
standards and 
cosmetic 
specifications 

• Non-existence of 
standardized 
norms for 
companies to 
measure and 
account for FLW 

 

Figure 5 Summary of main causes and drivers for loss throughout the value chain 
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4 Data on FLW 

 
 
 
The Food and Agriculture Organization’s (FAO) high level assessment of Global Food Losses and 
Waste, revealed that 30% of the total food produced on a global scale6 is lost or wasted from farm 
to fork (FAO 2011). For the case of Sub-Saharan Africa (SSA) approximately 37% of food, as per 
weight, is wasted. When looking at losses in terms of caloric content, research has assessed that 
one out of every four food calories produced is wasted and not consumed (Lipinski, Hanson, and 
Lomax 2013). For SSA, postharvest losses in grains have been assessed to economically exceed 
$4 billion per year (World Bank 2011). According to research, the annual carbon footprint of FLW 
is around 4.4 GtCO2 per year, 8% of the planet’s annual greenhouse gas emissions (Schader, 
Schmidt and Brei, 2015). It is estimated that in SSA, FLW accounts for 22% of the water sources 
used for agricultural production (Kummu et al. 2012). Similarly, of the cropland utilized for 
agricultural production 22% is land on which crops grow that will eventually not be consumed 
(Kummu et al. 2012).  

For the case of fertilizers, data suggest that 20% of fertilizers utilized are invested in crops which 
never reach the consumer (Kummu et al. 2012).  

Research undertaken by Kummu and associates (Kummu et al. 2012) highlights the complex 
nature of FLW in relation to resource use efficiency, as portrayed in Figure 6.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 Relative amounts of food supply losses and resources (Water Resources and Cropland) used 
for Food Supply Chain (FSC), losses per commodity group averaged over the years 2005-207. Source: 

Kummu et al, 2012. 

 
Their analysis suggests that in SSA (termed AFR in the figure) losses are highest among cereal 
crops and roots and tubers. Data from their research indicates that FLW in fruits and vegetables 
and cereal value chains, produce the highest environmental impacts in relation to water use 
efficiency (termed usage of WR (water resources) in the figure). When looking at the amount of 
cropland utilized in SSA for commodities that finally end up as FLW, cereals together with oilseeds 

                                                 
6 In terms of weight 

“Different definitions, different metrics, different measurement protocols and the lack of 
standards for data collection adapted to different countries and products, makes it difficult 
– and sometimes impossible – to compare studies, systems and countries”  (HLPE 2014). 
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and pulses hold the highest position as illustrated below. For each particular commodity, its 
production characteristics and FLW profiles will have specific effects on resource use efficiency.  
The research undertaken by Kummu and associates does not look into the dairy chain. 
Nevertheless, as mentioned previously, the environmental impacts of losses within the dairy value 
chain should receive attention, taking into account its impact on land occupation and conversion, 
water use and GHG emissions (FAO 2013). Improved understanding on how to convert data on 
FLW into estimates related to resource use efficiency is fundamentally relevant for policy makers 
and agro-food based companies. Assessments of FLW should progressively integrate metrics that 
allow to assess how FLW relates to water use inefficiencies, land conversion and GHG emissions. 

4.1 Inconsistent methodological approaches to assess 
FLW 

Review of literature has highlighted that data on FLW are highly contrasting. Not only are there 
strong variations in the metrics and units used to assess losses, there are also variations in 
pinpointing the exact hotspot or phase in the agricultural value chain where significant losses 
occur. Comparing data from research is therefore complex (Pink 2016)(Sheahan and Barrett 
2017). Referring to Figure 2,3, 4 and Table 3, it is clear that different types of approaches provide 
different FLW profiles, even when making use of similar datasets. Only 20% of studies on FLW 
have utilized empirical field data (Sheahan and Barrett 2017); (Affognon et al. 2015). 
Furthermore, the data that is being used for assessing FLW is often aggregated statistical data 
(Xue et al., 2017); (Sheahan and Barrett 2017); (Beretta, Stucki, and Hellweg 2017); (Rosengrant 
et al., 2016). Some scholars are sceptical about the aggregated data that is used in these studies 
and its value to quantify FLW  arguing that the methodological approaches underlying these studies 
are based on data, derived from simplified mass flow models by food group and regions, using 
estimates and assumptions from the literature and available macro-level data such as that 
published in FAO’s food balance sheets (Sheahan and Barrett 2017).  

The estimates coming forth from the frequently cited FAO (2011) research, quantify loss of 
physical mass of food (loss of quantity). FAO’s data has been utilized by Kummu et al. (2012) and 
Lipinski et al. (2013) as a basis on which to calculate caloric loss and economic losses respectively7.  

The impact of FLW on the environment has been addressed in two FAO studies. The first looks at 
the food wastage footprint and its impact on natural resources (FAO 2013). The mentioned second 
study was conducted, developing a full cost accounting system to assess the cost of these 
environmental impacts in economic terms (FAO 2014a). These studies assess the impact of FLW 
in terms of the carbon footprint of FLW, the water footprint, impact on land use and degradation, 
impact on biodiversity, energy usage and natural resource usage efficiency. Both of these studies 
build on data from the FAO (2011) research on FLW. 

A couple of studies on FLW are based on household surveys and farmers perceptions and self-
reported losses. Kaminski and Christiaensen (2014), for example, made use of farmers’ responses 
to standardized questionnaires to estimate losses incurred by maize farmers in three African 
countries. The outcomes of their assessment highlights strong variations between the statistical 
data and farmers self-reported data. This illustrates the necessity for methodological approaches 
to take into account multiple sources, self-reported data, statistical data and direct field 
measurements.   

The African Post Harvest Losses Information System (Aphlis8) is an initiative set up to estimate 
postharvest losses (in terms of dry weight loss) for grains in Africa, using contextualized data 
collection systems. Aphlis takes into account two types of data: 

• Postharvest loss profiles derived from peer-reviewed scientific literature specified per 
crop, farm type and climate. 

                                                 
7 caloric losses is a proxy for assessing losses in terms of food quality, the proxy however is limited in assessing nutritional losses, as it do not 

account for nutritional dimensions such as macro and micronutrients. 
8 https://www.aphlis.net/en#/ 
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• Empirical field data reported by Aphlis network members in the region be it researchers, 
farmers, development workers or agricultural service providers. The postharvest loss 
profiles are updated regularly on the basis of new research data and expert opinions. 
Where data is not available, Aphlis utilizes similar studies to fill in data gaps.  

Table 4 summarizes the mentioned high profile studies and the respective units of measurements 
utilized for assessing FLW.  
 

Table 4 Summary of units for measurement of FLW used in high profile studies 

 
Study Unit for measurement of FLW 
FAO 2011 Loss of physical mass volume  
Kummu et al 2012 Loss in caloric content  
Lipinski et al 2013 Loss in economic value 
FAO 2013 Footprint FLW and impact on natural 

resources 
FAO 2014a Economic costs of environmental 

impact of FLW 
Aphlis information 
database 

Dry weight loss 

 

Value chain approaches to assess FLW for one specific commodity are a growing trend in research. 
Nevertheless, Affognon et al. (2015) have highlighted that, in the case of cereals in SSA, a majority 
of studies have focussed on farm level and postharvest losses. Lack of research in downstream 
segments of the value chain limits understanding with regard to how and how much FLW occurs 
at the processing and marketing end of the value chain. This knowledge gap is also visible in other 
commodity clusters.  

To illustrate the contrasts in available FLW data, Figure 7 presents results coming forth from the 
Global Food Policy Report (IFPRI 2016). In the figure the authors have interpreted and summarized 
data from the Affognon et al. (2014) research to illustrate how diverse data on FLW are, even 
within one single commodity and one single country. Each pair of bars in Figure 6 represents a 
separate study on postharvest food loss for a particular commodity, as indicated. Each individual 
study was conducted at a different location, with different producer populations at different 
moments in time. This figure illustrates how diverse the data on FLW are and underlines the lack 
of consistent, harmonized data.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 Postharvest loss estimates per commodity from various studies in Africa, Source: Global 
Food Policy Report (IFPRI 2016) 
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5 Commodity specific assessments of 
FLW and its impact 

The following section provides representative outlines of the FLW profiles for specific commodities. 
The examples presented here are not exhaustive and do not cover all the commodities included in 
this literature review. These particular examples were chosen to illustrate differences and 
similarities between specific commodities and their FLW profiles in relation to use of specific 
metrics. It must be noted that all the examples presented take on a value chain approach to assess 
FLW. These cases referred to are indicative and context specific and are all based on case studies 
in Kenya with the exception of the case study of Cassava from Nigeria. For the purpose of 
illustration, each example highlights specific metrics related to FLW.  

5.1 FLW within the value chain of Maize (losses in volume 
and economic market value) 

A detailed assessment on FLW within the maize supply chain in Kenya shows that the hotspots for 
losses are in storage, production and traditional processing respectively (FAO 2014b). Negligible 
losses were encountered during transportation, marketing and market oriented formal milling. This 
study did not only look at quantitative losses in terms of percent of physical weight loss but also 
looked at losses in terms of the reduced market value of products. Data from the case study 
demonstrated that the hotspot for losses in the maize value chain is found at the stage of storage 
where losses amount to only 8% in volume but translated to a reduction in the market value of 
maize of approximately 65% (FAO 2014b).  

Research conducted by GIZ regarding FLW in the maize and cassava value chains in Nigeria 
assesses losses from multiple perspectives. It looks at quantitative losses at different stages of 
the value chain, but it also assesses economic losses suffered by different actors throughout the 
value chain, including downstream segments. For the case of cassava, it indicates that in terms of 
quantity, losses are generally highest during harvest and storage. In terms of economic value 
however, the highest losses are suffered at the stage of marketing, as a result of the added value 
that the processed end product has at that stage (GIZ 2013)9. 

The economic losses related to FLW, their effect on livelihood security and its implications on 
income for all value chain actors must be assessed to generate better understanding regarding 
how to invest in FLW reduction measures. Even in value chains where there seems to be a general 
understanding of FLW profiles it is important to deepen and innovate our understanding based on 
evidence that looks at economic losses along the chain.  

5.2 FLW in the Dairy value chain (environmental impact: 
GHG and land conversion) 

For the case of dairy, FAO’s (2014b) study unravels valuable information using a value chain 
approach. As shown in Table 5, when focussing on quantity, the hotspot for losses in the milk 
supply chain in Kenya is concentrated primarily at the production end and the losses incurred are 
relatively low.  

 

                                                 
9 See Figure 6 
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Table 5 Losses within the dairy chain in Kenya. Source: (FAO 2014b) 

Stage in the Supply 
Chain 

Percentage 
Loss 

Percentage of 
produce 
handled at 
each stage 

Weighed 
Losses % Drivers of Losses 

Smallholder Farm 6.0 95 5.7 
Spoilage due to suboptimal 
storage facilities 

Family Consumption - 35 0 - 

Community supply - 17 0 - 
Trader collection 
centres 1.5 40 0.6 Suboptimal cooling facilities 

Co-op / SHC 0.6 30 0.2 Suboptimal cooling facilities 

Traders / Hawkers 0.9 10 0.1 
Spillage due to motorbike 
transport on suboptimal roads 

At milk bars and 
others 2.0 28 0.6 

Suboptimal cooling systems and 
infrastructure 

Processors’ collection 
centres 0.4 20 0.1 Milk rejected by processor 
Total loss along the 
supply chain   7.3  

 

Nevertheless, within the dairy sector, environmental concerns should be prioritized when 
considering measures to reduce losses. Assessing FLW in the dairy value chain from a 
perspective of loss of physical mass volume, it seems that the losses are fairly insignificant 
(FAO 2014b). Nevertheless, when looking at the environmental impact of FLW in terms of land 
occupation, GHG emissions, water use efficiency and conversion of land for agricultural 
purposes, dairy production generates a high environmental impact (FAO 2013). Data from 
FAO’s Global Livestock Environmental Assessment Model (GLEAM10) claims greenhouse gas 
emissions from dairy livestock production in Sub-Saharan Africa account for up to 119 million 
tons CO²-Eq (FAO 2017). 

5.3 FLW in the Rice value chain (impact on smallholders’ 
income and on GHG emissions) 

For the case of rice, the example in Table 6 is taken from the study: Postharvest losses in Africa 
– Analytical review and synthesis: the case of Kenya (Mutungi et al. 2012) for which data was 
derived from Aphlis and generated through simulation methodology. This case study clearly 
illustrates that losses predominate in the processing stage of the value chain.  

Table 6 Losses within the rice value chain. Source: (Mutungi et al. 2012), with data obtained from 
Hodges et al., 2010 and Aphlis 

 

 
 

 

 

 
 

                                                 
10 www.fao.org/gleam/en/ 

Value Chain 
segment 

Estimated 
Loss (%) Drivers of Losses 

Harvesting 1 - 5 % Suboptimal harvesting and handling practices 

Threshing 1 – 5 % Manual threshing 

Drying 3 – 5 % Sun drying along roads and on drying floors 

Milling 20 – 30 % Suboptimal village milling technologies 

Storage 5 – 10 % Open storage and traditional storing technologies 
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In terms of FLW’s attribution to income losses for smallholders, Coker and Ninalowo’s, 2016 
research in Nigeria indicates that losses during threshing have the highest impact in farm income 
(Coker, A.A. and Ninalowo 2016).  

Due to the high carbon footprint attributed to flooded rice, the impact of FLW in the rice value 
chain is particularly meaningful in terms of its environmental significance. A review of 61 academic 
publications on rice cultivation and greenhouse gas emissions conducted by Boateng et al, 2017,  
highlights the lack of research on GHG emissions from rice cultivation in Africa (Boateng, Obeng, 
and Mensah 2017). Their study provides an assessment regarding emission levels related to rice 
cultivation based on data from 11 different studies throughout Asia and the USA, see Table 7.  

Table 7 Data on emissions from rice production, source: (Boateng, Obeng, and Mensah 2017) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the particular case of FLW within the rice value chain, it becomes evident that 
comprehensive FLW assessments must take on a holistic perspective, moving beyond the volumes 
of loss to include the causes, effects and impacts of FLW on the environment and on smallholders 
livelihoods. 

5.4 FLW in the Mango value chain (loss in economic 
market value) 

For the case of the mango value chain aimed at domestic markets, we took the example from the 
study conducted by Mutungi et al., (2012) in the context of the Kenyan mango value chain. This 
study provides evidence of losses being predominant during harvest and postharvest and 
estimates them to range between 25.1% and 44.4% of production as illustrated in Table 7. The 
mentioned study reveals that poor on farm harvest management strongly affects losses occurring 
in downstream stages of the value chain.  
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Table 7 Losses within the mango value chain (domestic market). Source: (Mutungi et al. 2012), 
based on data from a variety of studies referenced. 

 
 
 

 
 
 
 
 

 

In order to compare losses from mango production aimed at the domestic and export market we 
refer to another study conducted in Senegal, that looks at FLW within the mango value chain 
aimed at the export market. This study estimates total losses at 59% to 71% of production 
(Feedback 201711). This particular study highlights that market saturation is a strong driver for 
FLW within the mango sector. It refers to the relationship between the export market and the 
domestic market and illustrates how the high availability of mangoes in the export market causes 
surplus fruit to saturate the domestic market. This, in turn, causes mango prices within the 
domestic market to drop to such an extreme that producers, local traders and exporters allow 
mangos go to waste rather than investing in harvesting or transportation.    

This particular case highlights the importance of understanding FLW within the context of the 
market rather than exclusively focussing on measuring the amount FLW in specific stages in the 
value chain and assessing the isolated practices that cause FLW without taking into account the 
market context.  

5.5 FLW in the Cassava value chain (loss in economic 
market value) 

For the case of Cassava, research conducted by GIZ in Nigeria indicates each different actor in the 
cassava value chain faces problems with losses in a different way (Figure 8). In terms of total 
quantity, losses might be highest during production, harvest and handling. However, in terms of 
economic value the highest losses are suffered due to FLW at the stage of marketing due to the 
added value that the processed end product has acquired at that stage (GIZ 2013). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8 Distribution of Cassava loss values in Mio Euro. source: (GIZ 2013) 

                                                 
11 https://feedbackglobal.org/wp-content/uploads/2017/05/Causes-of-food-waste-in-international-supply-

chains_Feedback.pdf 

Value Chain 
segment Estimated Loss (%) Drivers of Losses 

Harvesting 17.9 – 31.8 % Suboptimal harvesting practices 
Handling and 
Transportation 2.6 – 4.7 % 

Suboptimal handling and transportation 
practices and poor road infrastructure 

Storage 1.6 – 2.9 % Suboptimal storage facilities 

Marketing 3 - 5 % Lack of market linkages coordination 
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5.6 Hotspots of FLW, a synthesis 

Putting together the different sources of data that were assessed has produced Figure 9, that is set up 
as a ‘traffic light scale’ highlighting the hotspots of FLW within the value chain of the commodities of 
scope. As such the data visually integrates environmental impact of FLW, losses in terms of volume, 
calories, and economic returns.  

The figure summarizes a couple of important considerations to be followed up in the design of the 
pilot studies: 

• Even though it is generally assumed that FLW in SSA is highest at the production and 
storage stage, the evidence provided in this review presents FLW profiles highlighting 
that some commodities are subject to high level of losses at the stages of processing, 
marketing, distribution and marketing.  
 Based on these findings it is imperative that the pilots studies are set up to carry 

out measurements at all stages of the specific value chain. 
 

• Most data presented looks at physical loss of mass volume. Generally speaking, 
research on FLW does not assess losses in terms of quality and market value. 
Similarly, environmental and societal concerns related to FLW are not always assessed 
in studies on FLW. The systemic nature of FLW is oversimplified when determining 
hotspots of FLW exclusively based on the quantifications of volumes of FLW.  
 The pilot studies should assess FLW utilizing metrics that move beyond an 

assessment of the volumes lost, towards integrated assessments regarding the 
impact of FLW on the environment and smallholder producers, and assessments 
that  look at losses in terms of food quality. 
 

• Smallholder self-reported data differs significantly from direct measurements and field 
observations.  
 The pilot study methodology should combine generic smallholder surveys with 

commodity specific protocols for direct field measurements. 

 

 

Figure 9 hotspots of FLW in African smallholder value chains. 

Commodity 
cluster

Commodity Production Harvesting 
& Drying

Storage Processing Packaging Distribution Marketing

Maize

Sorghum

Rice

Potato

Yam

Casava

Sesame

Chickpea
N.A N.A

Mango
Quality control for 
export market generates 
high losses unless linked 
to alternative markets

Green Beans

Tomato

Milk and Dairy Milk 

High hotspot Moderate hotspot Average hotspot Small hotspot
Guide to color index:                                           

(magnitude of hotspot related to volume/ Calories/ economic 
returns/ environmental impact)

 Oil Seeds and 
Pulses                                  

Fresh Fruits and 
Vegetables                    

Cereals                                                            

Roots and 
Tubers                                          
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6 Targeting action on FLW 

 
 
 
 
 
This literature review has provided information with regard to where in the value chain the hotspots 
of FLW are found. As has been illustrated, investments to reduce FLW must not only consider the 
segments of the value chain where volumes of FLW are highest but also assess the impact that 
FLW generate. Additionally action and investments to target FLW must not focus exclusively on 
technological and technical improvements but look at the entire value chain and the supply 
processes. 

The overall impacts of FLW can be classified as environmental, financial and societal, therefore, 
investments and action to reduce FLW will affect these three components in different ways. 
Targeting investments in FLW reduction can be approached from a rationale of maximization of 
return on investment (profit maximization) but targeting FLW reduction can also be approached 
from the rationale of reducing the environmental impact of FLW. Similarly, investments in FLW 
reduction can specifically be targeted towards improving smallholder producer’s income and 
livelihood security or at improving food and nutrition security. 

6.1 Source reduction 

Preventing and avoiding FLW is considered the best loss reduction strategy with the highest overall 
impact. Work by Bacatariu (2016) presents a conceptual framework being utilized by the FAO, 
regarding priority actions to prevent food loss and wastage by making alternative use of food that 
‘normally’ would go to waste. The Food-use-not-loss-or-waste hierarchy identifies actions with the 
highest overall impact as actions aimed at food loss prevention at the source (Bacatariu, Saez 
Gaona, and Cafiero 2017). Prevention of food waste at the source has an automatic effect of 
reducing costs associated with purchasing, handling and disposing of unsold, wasted food products 
(Xue et al. 2017). Following this model, in the context of SSA where losses are assumed to be 
concentrated in the production and post-harvest phases of a value chain, prevention of losses at 
these stages would have the highest impact in environmental-, social- and financial terms, for all 
stakeholders involved.  

 

 

 

 

 

 

 

 

 

 

 

Figure 10 Food-use-not-loss-or-waste- hierarchy. Source (Bacatariu, Saez Gaona, and Cafiero 2017) 

FLW must be understood within a specific geographical context and the context of a specific value chain. 
Understanding the systemic nature of FLW allows targeting financial investments to achieve impact. 



 

Report WCDI-18-047 | 23 

6.2 Targeting FLW reduction through improvement of 
infrastructure, education and market access 

In their research, Kaminski and Christieansen (2014) highlight the augmented impact of bundled 
approaches to FLW reduction that combine farm management activities and postharvest 
management technologies and practices with investments in regional development. Their findings 
show that the improvement of rural infrastructure, improved education levels and improved access 
to markets are required preconditions that allow for improved utilization and adoption of loss 
management technologies. Research conducted by Rosengrant et al. (2016) similarly illustrates 
that investments in rural infrastructure (paved roads, electricity, etc.) have the potential to reduce 
FLW by 50% (Rosengrant et al., 2016) by granting smallholders access to markets and creating 
enabling conditions for the adoption of technologies to reduce FLW.  

For the case of the dairy value chain in Kenya studied by FAO (2014b), it becomes evident that 
even though the hotspot of losses was found to be on-farm, the underlying causes and drivers for 
these losses were identified as being system related bottlenecks such as poor infrastructure, lack 
of market development and incentives to improve milk quality, suboptimal handling and 
transportation equipment and lack of technical know-how regarding milk quality and quality control 
(FAO 2014b).  

6.3 A note of caution concerning potential price effects 
related to FLW reduction 

The research conducted by Rosengrant et al. (2016) is critical with regards to the potential effect 
that investment in loss reduction has on the prices of commodities for consumers (affecting food 
security) and on prices received by smallholders for their products (affecting their livelihood). Their 
research reveals that FLW reduction causes an increase in crops available for the market, improves 
access to cheap food for consumers and simultaneously causes a drop in prices for commodities. 
This in turn affects smallholder producers negatively as they are only partially able to offset this 
reduction in earnings by their increased productivity (Rosengrant et al., 2016). From this 
perspective food-based businesses, consumers and the environment benefits from reduced losses 
but the producer is affected negatively.  

The potential impact of reducing FLW in the EU on price change for commodities in SSA has been 
analysed by Rutten et al. (2015). According to their findings, FLW reduction in the EU causes 
complex shifts in the supply and demand of agricultural related commodities that make it difficult 
to predict the socio-economic impact of FLW reduction for producers and consumers (Rutten et al. 
2015). They conclude that reducing FLW in the EU will potentially causes food prices in the EU to 
fall. Reduction of food prices in the EU will in turn reduce the price of exports of food from the EU 
to SSA. As a consequence, SSA would import more food from the EU at lower prices and export 
less food to the EU as SSA food products would lose out due to increased competition with food 
produced in the EU at lower prices. Hence, consumers in SSA would benefit from lower food prices 
but smallholder producers in SSA would be affected by a reduction in the demand of food and also 
from lower domestic and export prices (Rutten et al. 2015) 

6.4 Multi-level causes of FLW require integrated multi-
level solutions 

Detailed understanding of the systemic cause-effect relationships of FLW for specific value chains 
needs to be taken into account in order to generate solid business cases for reducing food loss 
and waste that are capable of creating win-win situations for all actors involved. Efforts to reduce 
FLW need to be based on commitment, leadership and improved coordination between actors 
throughout the food system. 
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A report by the High Level Panel of Experts commissioned by the UN Committee on World Food 
Security in 2014 categorizes the drivers and solutions for FLW at three levels: micro, meso and 
macro. Investments to reduce FLW must be targeted at these three levels simultaneously.  

In their classification, micro-level causes of FLW occur at each particular stage of the food chain, 
from production to consumption. They result from actions or non-actions of individual actors of 
the same stage, in response (or not) to external factors.  

Meso-level factors affecting FLW are considered secondary causes or structural causes of FLW. 
Meso-level causes can be found at another stage of the chain as to where FLW will finally occur. 
Meso-level causes also can be the result from how different actors are organized together, of 
relationships along the food chain, of the state of infrastructures.  

Finally, the macro-level of causes for FLW account for systemic issues affecting FLW. For instance: 
the lack of institutional or policy conditions to facilitate the coordination of actors (including 
securing contractual relations), the lack of an environment favourable to enable investments and 
the adoption of good practices. Macro-level causes are often those that favour the emergence of 
all the other causes of FLW, including meso and micro causes.  

Table 7 summarizes some of the potential approaches to reduce FLW structured as categorized by 
the HLPE (2014). 

Table 7 Summary of some potential solutions to FLW categorized at different levels: source HLPE 
(2014) 

MICRO MESO MACRO 

Farm level improvements 
Organization of producer 

groups 
Enabling policy and 

regulatory environment 
On farm harvest and 

postharvest skills and capacity 
postharvest, handling and 

processing skills and capacity 
Organization of actors in 

the value chain 
Access to information and 
knowledge on markets, 

weather, storage, handling 
etc. Transportation infrastructure 

Public and Private 
investments 

 
Food processing 
infrastructure 

Improved value chain and 
market development 

 Improved market access  

6.5 New perspectives and required shifts in focus on FLW 

The Bellagio statement on postharvest management12 (PHM), subscribed by a number of 
practitioners representing the public and private sector, research and academia, NGOs and the 
donor community, identifies the urgent need for a shift in focus in approaches to reduce FLW. The 
proposed shift in focus is summarized in Figure 11. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 Shift in focus required in postharvest management (PHM), source: (Bellagio Statement 2018) 

                                                 
12https://assets.helvetas.org/downloads/bellagio_statement_postharvest_management_1.pdf 
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7 Reducing FLW – a solid business case 
for companies, governments and 
consumers 

 
 
 

In their research, Hanson and Mitchell (2017) build on data from WRI and WRAP analysis and 
accessed financial costs and benefit data for food loss and waste reduction efforts of more than 
1000 food-based businesses across 17 countries. In general terms, more than 99% of the 
companies had positive returns on their investments to reduce FLW (Hanson and Mitchell 2017).  

Strategies that proved successful for companies included better matching forecasts of supply and 
demand between manufacturers and retailers, improved manufacturing processes, reprocessing 
food that does not meet the cosmetic specifications, changes in food packaging and labelling, stock 
reduction and increased product shelf life, improving supply chain management and improving 
postharvest storage and handling throughout the supply chain (Hanson and Mitchell 2017). Efforts 
to reduce FLW have also proven to improve relationships along a supply chain improving overall 
efficiency and performance. Most companies tend to invest in FLW reduction in downstream 
segments of the value chain in processing, and consumer facing segments rather than upstream 
on farm components of their supply chains. Some companies have been able to access niche 
markets building their reputation as responsible, sustainable businesses by investing to reduce 
FLW (Hanson and Mitchell 2017).  

The agri-business company Olam, presents a valuable case study related to FLW in the rice supply 
chain. Their experience targeting FLW reduction has shown that reduction in FLW does not need 
to target the hotspot of losses. Olam imports rice to Africa and assesses that some extent of losses 
occur while transporting the rice from the port to the warehouse. By targeting the segment of the 
supply chain that they had control over, losses were reduced from 1.25% of the total volume 
transported to 0.8 %. Olam calculated that in Cameroon the measures put in place to reduce 
losses allowed over 2500 metric tons of rice not to go to waste over a period of 5 years. In doing 
so Olam argues that they have improved food security, reduced GHG emissions by 8.787 tonnes 
and have been able to save 5.512500 m3 of water that is correlated to the reduced losses 
(Olam13). 

‘The Ketchup project14’  is an innovative business initiative aimed at reducing waste in the tomato 
value chain in Kenya. This business model is set up to make use of the approximate 40% of tomato 
production in Kenya that normally goes to waste due to issues of, bruising and damage of produce, 
market saturation, over-supply, non-compliance with cosmetic standards, etc. By bundling a 
variety of approaches such as agricultural innovation with tomato varieties that are suitable for 
solar drying under local conditions, strengthening of smallholder capacity to cultivate and sundry 
these tomatoes and coordinate aggregation of produce. The project is linking smallholders with a 
niche export market. The ‘Ketchup project’ exclusively makes use of tomatoes that are not sold at 
the local market and would otherwise go to waste. A key success factor in reducing tomato wastage 
is the creation of an alternative (secondary) market outlet for these quality tomatoes that are 
normally wasted daily whilst simultaneously improving the skills, employment and income 
potential of smallholder producers involved in the supply chain. This business initiative is relatively 
small at this initial stage but there is a clear potential to scale out similar approaches for different 

                                                 
13 http://49tmko49h46b4e0czy3rlqaye1b.wpengine.netdna-cdn.com/wp-content/uploads/2013/10/Cameroon-Rice-Food-Loss-Waste-Case-Study-

FINAL.pdf 
14 https://theketchupproject.nl/english/ 

System based approaches to reduce FLW along value chains require understanding the nature of the 
value chain and the drivers of FLW within a specific geographical and institutional and policy context, 
allowing for the design of measures that can generate a positive impact for companies, producers, 

consumers and the environment. 



 

26 | Report WCDI- 18-047 

commodities, value chains and geographies. There is a strong potential for targeting FLW reduction 
through investments in in-country processing capacity at farm and rural level.  

There is a number of case studies of starting business ventures demonstrating great success by 
targeting a series of integrated components including amongst others: 

• Strengthening of producer organizations for produce aggregation, training in post-harvest 
handling and processing and potentially as agricultural extension and service provision 
agent. 

• Generating and improving market access improving value chain linkage and improving 
access to market information. 

• Improving access to finance and generating access and incentives to invest in productive 
infrastructure and postharvest technologies.  

• Creation of an enabling environment for postharvest policies.  
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8 Conclusion and recommendations for 
identifying pilots 

FLW is directly linked to environmental sustainability, economic sustainability and social concerns 
regarding food security and safety. Therefore, any business action on smallholder crop loss must 
integrate and understand FLW from a business perspective as well as these various impact areas. 
Engagement on FLW reduction should be considered as a multipronged investment, affecting 
sustainable smallholder value chains, environmental concerns and profitability concerns. Pilots 
should be chosen that demonstrate hotspots of FLW, have potential to engage corporate interest 
and where investments in FLW reduction could potentially impact at all levels, socially, 
environmentally and economically. 
 
FAO’s 4-S methodology to assess FLW provides an interesting framework to approach FLW. The 
pilot studies in this research should build on this framework that considers 4 methodological steps 
for FLW assessments:  

I. Preliminary Screening of Food Losses (‘Screening’). Based on secondary data, 
documentation and reports, and expert consultations (by phone, e-mail, in person) without 
travel to the field. 

II. Survey Food Loss Assessment (‘Survey’). A questionnaire exercise differentiated for either 
producers, processors or handlers/sellers (i.e. warehouse manager, distributor, 
wholesaler, retailer) and other knowledgeable persons of the supply chain being assessed, 
complemented with ample and accurate observations and measurements. 

III. Load Tracking and Sampling Assessment (‘Sampling’). For quantitative and qualitative 
analyses at any step in the supply chain. 

IV. Solution Finding (‘Synthesis’). Used to develop an intervention programme for food losses, 
based on the previous assessment methods.  

Interviews with subject matter specialists within the scope of this research project highlighted that 
there is a need of more standardized, reliable, widely applicable and comparable data. The subject 
matter specialists coincided that food loss and waste should not only be measured in volumes but 
this reporting should be combined with causes of the loss and the economic value to draw more 
attention to the magnitude and impacts of the problem. 

As mentioned previously, FLW is related to economic losses and environmental losses and not 
exclusively to physical loss of crop volume or loss of caloric content (Ansah, Tetteh, and Donkoh 
2017). Furthermore, research has demonstrated that FLW does not affect and impact each actor 
in the value chain in the same way. Hence, understanding how businesses and producers ‘perceive 
and feel’ FLW is pivotal to gaining a better understanding of actors in the value chain and the 
rationale and economic viability (profitability) for adoption or non-adoption of loss reduction 
strategies (Affognon et al. 2015);(Ndegwa et al. 2016). The relationships between socio-economic 
impacts, environmental impacts and welfare impacts of FLW must be taken into account in any 
business case for FLW reduction. 

Within the context of our research project, a number of pilot studies will be set up with the 
objective of learning more about food loss and waste in specific supply chains and testing 
approaches to effectively measure loss in smallholder supply chains. These pilot studies should 
provide improved and detailed understanding regarding the importance of measuring and the 
potentials for increasing efficiencies through FLW reduction. Based on the literature reviewed for 
this hotspot analysis, some recommendations come up for the identification of particular pilots 
that are of particular interest within the scope of this research project. 

• Identify the value of FLW reduction to key decision makers. The pilots on FLW should take on 
an actor oriented or practice-oriented approach that integrate understanding regarding how 
entire subpopulations (producers, consumers, middlemen, service providers, agro-industry, 
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etc.) are directly and indirectly affected by FLW; how they calculate losses according to their 
respective economic rationale of profitability and how actors behave according to contextual 
market conditions. The need to understand the rationale for adoption and investment in loss 
reduction mechanisms, technology or practice is evident from the large number of empirical 
projects that have worked with smallholder farmers on loss reduction mechanisms for maize, 
in particular in Kenya. Much evidence demonstrates that even though there is ‘proof’ that the 
use of hermetic bags significantly reduces storage losses in maize, producers do not always 
purchase the bags as the costs for acquisition of the bags is higher than the value of the 
losses incurred when not using the hermetic bag technology (De Groote et al. 2013); 
(Affognon et al. 2015); (Shafiee-Jood and Cai 2016)). Only if the producer knows that his 
investment cost will be surpassed by his increased economic return will they invest in them. 
The rationale of smallholder farmers and agribusinesses seem fairly similar in this sense. 
According to Affognon et al. (2015), costs-effectiveness is the key to driving factor influencing 
farmers and agribusinesses to work towards FLW mitigation strategies.  
 

• Design pilots as integrated value chain efforts. FLW involves a variety of actors throughout 
commodity value chains. Clear financial incentives, a strong market involvement and an 
enabling policy environment need to drive behavioural change and business action on FLW 
mitigation practices guaranteeing that the impacts and benefits of FLW reduction mechanisms 
are systemically understood, monitored and evaluated and that they are fairly and equitably 
shared between the actors involved in the value chain. Within the context of this research, 
pilots should be designed to involve a variety of actors and interests. Furthermore, pilots 
should focus on gaining an integrated and systemic understanding of FLW by looking at all 
segments of the value chain and all actors involved in the value chain. 

 
• Pilots should go beyond quantifying what Ansah et al. (2017) refer to as the ‘object of loss’ 

(losses in quantity and quality of products) and should aim to include a better understanding 
of the actors managing postharvest losses. In other words, pilots should aim to improve our 
understanding of the actions, transactions and rationale generating FLW from the perspective 
of different value chain stakeholders, from the field to the fork.  

 
• For the selection of pilots, commodities should be identified where we know that strong 

corporate commitment towards FLW reduction exists and where there is a strong interest in 
sourcing from smallholder supply chains.  

 
• Partnerships with other Yieldwise initiatives utilizing data driven tools to generate evidence 

on FLW should be explored for the pilot phase. 
 

• Where possible, pilots should endeavour to translate the quantity of loss into the related 
economic, environmental and social impacts associated with FLW.   
 

• Given that existing studies are presenting varied forms of FLW measurement, data from 
pilots should be aligned with standard reporting templates being developed in the field of 
FLW reduction, such as the Yieldwise, APHLIS and any others identified. Reporting should 
follow the Food Loss and Waste Protocol to enable comparison with other case studies done 
in major corporate fora, such as the WBCSD and Consumer Goods Forum.  
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Document Commodity Geography Chain Level link to document

YieldWize Building better food system 
in Africa trhough shared value 

partnerships
Mango Kenia Post Harvest storage 

http://sharedvalue.org/sites/default
/files/resource-

files/YieldWise%20Case_Final.pdf
YieldWize Building better food system 

in Africa trhough shared value 
partnerships

Maize Tanzania Storage of grains 
http://sharedvalue.org/sites/default

/files/resource-
files/YieldWise%20Case_Final.pdf

Coca -Cola and Fruit a winning 
combination of sustainable sourcing

Mango and Passion 
Fruit

Kenya and Uganda
Pre and Post harvest 

managment

http://www.coca-
colacompany.com/stories/coca-cola-
and-fruit-a-winning-combination-in-

sustainable-sourcing

Coca cola Sourcing Map Various Global
http://www.coca-

colacompany.com/sustainable-
agriculture/SourcingMap

From Farm to Market, What coca-
cola's new sourcing map means for 
our global sustainable agriculture 

story

Various Global

http://www.coca-
colacompany.com/stories/from-

farm-to-market-what-coca-colas-
new-sourcing-map-means-for-

Sustainable Tomatoes, Good 
Agricultural Practice Guidelines, 

UNILEVER
Tomato Global

Farmer Field, Post 
harvest and 
processing

https://www.unilever.com/Images/2
004-sustainable-tomatoes-good-

agricultural-practice-
guidelines_tcm244-424300_en.pdf

Report on a case study of post-
harvest maize food loss along maize 

value chain in Ghana
Maize Ghana Post Harvest losses

https://research.ncl.ac.uk/re4food/r
eportsoutcomes/re4foodworkpacka
gereports/Analysis%20of%20maize%
20food%20loss%20along%20%20the
%20maize%20value%20chain%20in%
20Ghana.%20Case%20study%20of%
20Ejura%20Sekyeredumasi%20%20

Municipality%20in%20Ashanti%20Re
gion%20of%20Ghana%20Final%20Dr

aft.pdf

Perspectives to reducing post harves 
losses of agricultural products in 

Africa - Rockefeller document
Various Global Systemic

https://www.afdb.org/fileadmin/upl
oads/afdb/Documents/Events/DakA
gri2015/Agriculture_Industrialization

_and_post-harvest_losses.pdf
The state of food security and 

nutrition in the world
various Global http://www.fao.org/3/a-I7695e.pdf

Causes of  waste in international 
supply chians, a report by Feedback 

made for Rockefeller

Mango, Onion, 
Butternut

Africa, Latin America entire supply chain

Potential impacts on SSA of reducing 
food loss and waste in the European 

Union
Various Global Systemic http://www.fao.org/3/a-i5256e.pdf

Global Food Policy Report 2016, 
Chapter 3 Towards a Sustainable 

Food System, Reducing Food Loss and 
Waste.

various Global
Supply Chain 

approach

http://ebrary.ifpri.org/cdm/singleite
m/collection/p15738coll2/id/130207

/rec/35

Post-Harvest loss reduction. A value 
chain perspective on the impact of 

post-harvest management in attaining 
economically and environmentally 

sustainable food chains.

various Global
Value Chain 
Approach

http://edepot.wur.nl/416532

Mango Post-Harvest Operations Mango
http://www.fao.org/fileadmin/user_
upload/inpho/docs/Post_Harvest_C

ompendium_-_Mango.pdf

Sesame yields and (post-) harvest 
losses in Ethiopia

Sesame Ethiopia

Value Chain 
Approach with 

emphasis on post 
harvest managment 

http://sbnethiopia.org/wp-
content/uploads/2013/11/Yields-and-
post-harvest-losses-study-report.pdf

Practice based tool for making 
desicions on investment in PHL 
reduction All commodities Global

Value Chain 
approach

http://publish.illinois.edu/phlinstitut
e/2014/08/28/new-practice-based-
tool-for-making-decisions-on-
investment-in-phl-reduction/

Reducing post harvest loss All commodities Global Value Chain
https://www.growafrica.com/group
s/reducing-post-harvest-loss

Post Harvest Losses and strategies to 
reduce them All commodities Global

Value Chain 
approach

http://www.actioncontrelafaim.org/
sites/default/files/publications/fichie
rs/technical_paper_phl__.pdf

22 most investable Post Harvest Food 
Waste Tecnologies All commodities Global Value Chain

https://agfundernews.com/report-
reveals-viable-post-harvest-food-
waste-tech.html

Innovating the future of food systems Multiple Global

http://globalknowledgeinitiative.org/
wp-content/uploads/2016/09/GKI-
Innovating-the-Future-of-Food-
Systems-Report_October-2017.pdf

Analysing Losses - The loss reducer Multiple Global
Value Chain 
approach

https://postharvest.nri.org/losses-
information/analysing-losses
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 Peer reviewed publications 
accessed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Document Commodity Geography Chain Level link to document

Unpacking Postharvest Losses in 
SSA: A Meta Analysis Various SSA Entire Chain

https://www.sciencedirect.c
om/science/article/pii/S0305
750X14002307#b0210

Reducing Post Harvest Losses 
During Storage of Grain Crops to 
Strengthen Food Security in 
Developing Countries Grains and Pulses

developping 
countries Entire Chain

http://www.mdpi.com/2304-
8158/6/1/8

Determinants of Yam Postharvest 
Management in the Zabzugu District 
of Northern Ghana Yam Ghana

Post Harvest 
Managment

http://dx.doi.org/10.1155/20
16/9274017

Missing Food, Missing Data? A 
critical review of Global Food 
Losses and Food Waste Data Various Global Entire Chain
 Food loss and waste in SSA: a 
critical review Various SSA Entire Chain

http://dx.doi.org/10.1016/j.f
oodpol.2017.03.012

Effectiveness and economics of 
hermetic bags for maize storage: 
Results of a randomized controlled 
trail in Kenia Maize Kenia Storage

http://dx.doi.org/10.1016/j.c
ropro.2016.08.007

Applying Value Stream Mapping to 
reduce food losses and wastes in 
supply chains: A systematic review Various Global Entire Chain

http://dx.doi.org/10.1016/j.
wasman.2016.08.025

Environmental impacts and 
hotspots of Food Losses: Value 
Chain Analysis of Swiss food 
Consumption Various Global / Local FWL consumption
Effectiveness of Hermetic Systems 
in Controlling Maize storage pests in 
Kenya Maize Kenya storage

http://dx.doi.org/10.1016/j.j
spr.2013.01.001

Post Harvest Losses in African 
maize in the face of increasing food 
shortage Maize Africa

http://link.springer.com/10.1
007/s12571-012-0182-3

Reducing food loss and waste to 
enhance food security and 
Environmental Sustainability Various Global Entire Chain
Quantifying food losses and the 
potential for reduction in 
Switzerland Various Global Entire Chain

http://dx.doi.org/10.1016/j.
wasman.2012.11.007

Post - Harvest management and 
post -harvest losses of cereals in 
Ethiopia Cereals Ethiopia PHL management Food security

Determinants and Income effect of 
Yam postharvest loss management: 
Evidence from the Zabzugu District 
of Northern Ghana Yam Ghana PHL Management

https://link.springer.com/arti
cle/10.1007%2Fs12571-017-
0675-1

Caracterization of pre- and 
postharvest losses of tomato supply 
chain  in Ethiopia Tomato Ethiopia

Pre and Post Harvest 
Losses

https://agricultureandfoodsecurity
.biomedcentral.com/track/pdf/10.
1186/s40066-016-0085-
1?site=agricultureandfoodsecurity.
biomedcentral.com

Assesment of Chickpea losses at 
different pre-harvest and post-
harvest chains in Dani Woreda and 
Ambo Woreda of Oromia Region Chickpea Ethiopia

Pre and Post Harvest 
Losses

http://www.iaard.net/images/Assessm
ent%20of%20chickpea%20losses%20at
%20different%20pre-
harvest%20and%20post-
harvest%20chains.pdf                                          
https://www.k-state.edu/phl/what-we-
do/baseline-reports/Ethiopia-
%20Chickpea%20PHL%20Final%20draf
t_December_2014.pdf
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