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INTRODUCTION 
 
 
 
 
 
 

North-south, south-south networking provides a strong driver in promoting multidisciplinary interaction, 
creative participation and community formation around health and prevention issues. 

“Prevention without borders. Sustainable food safety: from farm to fork to womb” is the collection of booklets 
elaborated within the activities of the Network “Nutrition & food safety and wholesomeness. Prevention, 
education and research”, or NOODLES for short. 

 The Network joins multidisciplinary competencies to support public institutions, universities, scientific bodies, 
women’ organizations, professional organizations, producers’ organizations, and informal and formal education 
in developing science-society dialogue as well as to contribute bridging the international scientific gap between 
countries that historically have had minimal scientific contact in the field of food safety, environmental health, 
and risk analysis. Trough horizontal and vertical cooperation, the Network promotes a “social toxicology” based 
on the proactive role of local communities to widen the field of international cooperation towards the prevention 
early in life of chronic multifactorial diseases. 

Prevention without Borders serves the Network as tool for exploiting human and cultural resources in the 
understanding of risk scenarios in data poor areas towards the translation of global knowledge into local 
proactive knowledge and policy. 

Prevention without Borders publishes papers that are judged, after editorial review, to support research in its 
attempts to improve risk analyses and science-society dialogue. The collection is published in electronic form; 
besides full-length contributions (manuscripts are usually 3000 words long), it includes news about activities 
and publications on issues related to prevention without borders from farm to fork. The collection issues will 
deal with five main areas: primary production, kitchen toxicology, diet, high risk scenarios, and awareness 
raising. The contributions may be short reviews, stage reports, mission reports, field activities, opinions, and 
focus articles. Reports based on alternative materials like photos in data poor countries are appreciated, as they 
are intended to generate information on real-life scenarios for risk analysis. Indeed, supporting the visibility of 
real-life exposure scenarios and role of neglected research are a specific purpose of the Prevention Without 
Borders collection. 

The current issue stems from the activities of the ALERT project (www.alert2015.it) funded by the Italian 
Ministry of Economic Development (2011-2016). It examines current information and major initiatives on the 
hot topic of food losses and waste in food chains, with special focus on low-income countries. Indeed, in a 
increasingly resources-constrained world, reducing food losses and waste whilst improving resources 
management in safe food chains is a major challenge. 
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FOOD LOSSES  
AND WASTE:  
DEFINITIONS AND STAGES 
 
UN APPROFONDIMENTO SULLA ZOOTECNIA DEL MALI PER UN INTERVENTO 
SOSTENIBILE PER LA PRODUZIONE PRIMARIA DI LATTE FRESCO 

Il presente lavoro ha esaminato il sistema di allevamento di bestiame in Mali. A tale proposito, sono state 
esaminate le questioni cruciali relative al settore dell’allevamento e della produzione lattiera, con una parti- 
colare attenzione alla produzione di latte fresco. E’ stato inoltre esaminato il sistema di controllo della filiera 
alimentare in Mali e, allo stesso tempo, è stata analizzata la Sicurezza Alimentare (intesa come Food Security), 
relativa alla produzione animale, nelle sue quattro dimensioni: disponibilità alimentare, accesso al cibo, sta- 
bilità produttiva e utilizzo del cibo. Sono stati quindi identificati i diversi scenari della filiera del latte ed è   
stato utilizzato l’approccio HACCP per identificare le potenziali fonti di contaminazione da sostanze tossiche. 
L’obiettivo finale è stato l’individuazione degli aspetti rilevanti per l’empowerment della sicurezza alimentare, 
dalla produzione primaria al consumatore finale. 

 

 
SHORT REVIEW 
by Ayse Guney Agar 
 
PhD in commodity 
science. Expert in 
food waste and waste 
management.

 

SUMMARY: This paper investigated the livestock systems which exist in Mali. It looked at the critical issues 
related to livestock sectors as well as dairy production, with a particular focus on fresh milk production. Investi- 
gation was also done on the food control system in Mali, meanwhile, Food Security related to animal production 
was analysed in four dimensions: food availability, food access, food stability and food utilization. Different 
scenarios of milk chain were thus identified and HACCP approach was used to identify potential sources of 
toxicants contaminations. The final purpose is the detection of significant aspects of food safety (both chemical 
and microbiological) empowerment along the milk chain, from primary production to consumption. 
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The United Nation estimates our global population will 
increase to up to 9.6 billion by 2050. In a world where 
925 million people are undernourished, with 5.8 million 
people living in poverty (WB, 2010), addressing global 
hunger is become one of the most problematic issues of 
our time and yet, the primary solution to solving this 
issue lies with developing countries. In 1960’s 1970’s 
similar situation was over come through Green 
Revolution which allow crop breeding, and intense 
practices (Parfitt et al., 2010). Currently, the situation is 
aggravated and the estimated increase in food is of 50-70 
% by 2050 (Bond et al., 2013). What is needed is a clear 
understanding of the actual scale of food waste at both 
global and at national levels. 
Food waste represents a large social, economic and 
environmental challenge. One third of global food 
production is lost annually. As well as cultural, social 
and economic challenges, the lack of coordination 
between actors within the food system (Gustavsson et 
al., 2011) plays a major role. These losses amount to a 
yearly total of 1.3 billion tons of wasted food. The 
majority of food waste occurs at the household level in 
industrialized countries, whereas a limited household 
income makes it unacceptable to waste food in 
developing countries. In medium income countries, food 
waste occurs at downstream stages of the food supply 
chain and mostly related to the lack of coordination 
between different actors and consumer behavior since 
people can simply afford to waste. Each level of the food 
value chain, including waste processing, plays its 
specific role in the creation and disposal of food waste 
(Grethe et al., 2011). 
In developed countries, even with substantial 
technological improvements to keep food lasting longer 
over the course of the food supply chain an unnecessary 
amount of food is still wasted. Carlsson-kanyama (1998) 
identified food consumption as one of the most resource 
demanding and polluting activities within a household. 
The European Union, in 2011, highlighted waste mainly 
occurs at primary production and consumer levels this is 
due to a relatively high abundance of food. The 
McKinsey Global Institute emphasizes ‘reducing food 
waste at the point of consumption in developed countries 
by 30 percent could save roughly 40 million hectares of 
cropland’. Environmentally speaking, reducing food 
waste has the potential to alleviate pressure on land, 
water by liberating vast use of agricultural land for other 
uses.  
Stuart (2009) estimates that if 25% of the world’s food is 
wasted unnecessarily, and if this percent could be saved, 
it could provide ‘enough for the household needs of 9 
billion people using 200 litres a day’. The wider impacts 
of food waste are significant. Food wasted throws away 
resources such as water, land and energy and it 
contributes to climate change through the generation of 
preventable greenhouse gas (GHG) emissions (IFWAP, 
final report 2013). Cutting the amount of food waste is 
one of the key elements to reducing climate change 
Stuart (2009).  
 

 
 
 
If we assume that consumers waste approximately 25% 
of their food, ‘10 per cent of all greenhouse gas 
emissions [come from] producing, transporting, storing 
and preparing food that is never eaten’ (Stewart et al., 
2013). While people worldwide continue to go hungry, 
great amounts of food fit for human transporting 
consumption are wasted. (Stuart, 2009) prefers the word 
‘scandal’ while others called such wastage a ‘tragedy’ 
(IME, 2013) in the Institute of Mechanical Engineers’ 
2013 report. The food supply can often be expanded 
more cheaply by reducing losses rather than by 
expanding production. It is vital that food waste be 
addressed. Redistributing food waste to the hungry is not 
a solution to hunger in itself: that problem needs a 
separate structural address (Stewart et al., 2013). 
Additionally, rising population levels combined with 
shifting dietary patterns will increase the pressure on the 
global food supply. Growth of household incomes is 
related to a decline in the consumption of starchy food 
staples and diversification. According to Prasanta Kalita 
(2015), professor in the Agricultural and Biological 
Engineering Department at the University of Illinois, we 
will need more food to feed people, and growth will 
require at least a 70% increase in food production. 
Although most of the population growth will appear in 
developing countries, developed countries will also face 
food insecurity. The US academics’ solution is to 
increase production to feed the planet for 2050 as they 
acknowledge that there is scarcity of natural resources, 
such as land, water and energy to produce more. Arable 
land, water, and energy are limited sources and yet there 
is a need for more land to produce. Their idea is to 
increase the production yields through technology and 
genetically modified crops and to lower domestic food 
waste by 5%. Even though, the European Union and 
WRAP (Waste and Resources Action Programme) do 
not agree with this solution, the problem is expected to 
grow worse as the world’s population increases, by 
2030, household food waste will cost US$600 billion a 
year, unless actions are taken to reduce the waste.  
According to academics, including me, solutions could 
be found through national innovated agricultural 
policies, the training of farmers and the right 
communication methods throughout the value chain and 
sustainable food systems, smarter easy packaging, 
changes in legislation on food labeling, and promoting 
the best practice guidelines. Moreover, a holistic cradle-
to-cradle based thinking is the solution to envisioning an 
integrated and sustainable food system where waste 
equals food, and waste of resources is reduced. In 
conclusion, solutions must be determined collectively 
though knowledge sharing, social responsibility and 
decision-making processes in order to make significant 
reduction in food waste. 
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DEFINITIONS 

Throughout the food system chain, food is lost or 
wasted. 
The definitions of food loss and food waste vary in 
what food waste consists of and how it is produced. 
Food loss or food waste refers to any food material 
that is discarded or unable to be used. Various 
political organizations and entities have their own 
definition of what constitutes food waste. 
Professional bodies, including international 
organizations, state governments, non-governmental 
organizations and secretariats may use their own 
definitions. These also vary among the United 
Nations, European Union, and the United States.  
There is no common agreed definition of food waste, 
and its application is not simple as there is a difficulty 
in each different language and the terms of reference 
used in the supply food chain. Yet the World 
Resource Institute is leading a global definition of 
how to define and measure food waste known as 
Food Loss and Waste (FLW Protocol). For the FLW 
Protocol, food loss and waste is/are where “the 
material removed from the food supply chain is 
directed, and is independent from what might be 
considered “loss,” “waste,” “wastage,” or other 
related terms according to local legislation or other 
external policies.” In other words, the FLW protocol 
is “a multi-stakeholder effort to develop the global 
accounting and reporting standard for quantifying 
food as well as associated inedible parts removed 
from the food supply chain. 
Food losses or waste can be qualitative and 
quantitative, such as reduced nutritional value, change 
in texture, taste, and color counts as qualitative while 
decreased weight or volume of the measured product 
is quantitative (Buzby et al., 2012). Nonetheless, in 
literature, we cannot find any harmony between 
research papers and reports as some academics and 
researchers tend to use quantitative and some 
qualitative values. For example, in the working 
report, Household Food Wastage in Turkey prepared 
by Hacettepe University for FAO, they used 
consumption units per person (kcals/day) and energy 
loss to plate waste, so wastage accounted in the daily 
energy intake per person, not in quantitative value. 
Therefore, it makes it difficult to compare the data as 
there is no common methodology.  
According to the European Union Council directive 
75/443/EEC of July 1975 on waste until 2000, the 
term included ''any food substance, raw or cooked, 
which is discarded or intended or required to be 
discarded.'' When the old Directive was repealed by 
the Directive 2008/98/EC, no specific definition on 
the food waste was given. 
The United States Environmental Protection Agency 
(USEPA), defines food waste for the United States as 
"uneaten food and food preparation wastes from 
residences and commercial establishments such as 

grocery stores, restaurants, and produce stands, 
institutional cafeterias and kitchens, and industrial 
sources like employee lunchrooms". 
Whereas, the United Nations define Food Loss and 
Waste as referring to the decrease in mass (dry 
matter) or quality – particularly the nutritional value, 
and subsequent economic value – of food (edible 
parts) that was intended for human consumption, 
throughout the (food) supply chain. 
Food Agriculture Organization (FAO) insists on 
using the definition as a reference point, but not as 
law. In many regions or cultures, as well as the food 
supply chain being different, the definitions of edible 
parts of plants and animals for human consumption 
differs. In other words, in one culture or region, the 
useful parts of plants or animals are not included and 
might be used as non-food for people from that area. 
For example, from my personal observation of 
Nigeria, only melon seeds are used for human 
consumption and the rest of the fruit is left for animal 
feed or as fertilizers. In this case, the food supply 
chain as well as the regions differ, as what is used as 
non-food, should not be considered as food waste or 
loss. 
To explain it in simple terms, food loss is 
unintentional and while food waste is intentional. 
Nevertheless, it is possible that contradictions do 
exist. For most Africans, who are small family 
farmers, food waste and loss have the same meaning, 
at the household level, since SH (smallholder) 
usually produce food for family consumption. 
The precise definition used by FAO is: “food losses 
or waste are the masses of food lost or wasted in the 
part of food chains leading to “edible products going 
to human consumption”. Therefore food that was 
originally meant for human consumption but which 
fortuity takes out of the human food chain is 
considered as food loss or waste even if it is then 
directed to a non-food use (feed, bioenergy…). This 
approach distinguishes “planned” non-food uses to 
“unplanned” non-food use”. 
One should keep in mind that in developing countries 
a significant part is lost in the early stages of the food 
chain while in developed countries food is lost at the 
end of the chain, at the consumption stage.  
The FUSIONS project, Food Use for Social 
Innovation by Optimizing Waste Prevention 
Strategies, a European initiative, is trying to establish 
a standard approach on system boundaries and 
definitions of food waste as well as Food Waste 
Quantification Manual for EU28. This could be 
applied to all food supply chain stages, food product 
categories and at different geographical scales 
(FUSION, 2014). 
In addition to food loss, the Dutch Ministry of 
Economic Affairs, Agriculture and Innovation 
defines food waste to include quality considerations 
and reseal and waste flows (Buzby et al., 2012; 
Waarts et al., 2011). 
The United Kingdom’s Waste and Resources Action 
Programme (WRAP) defines it as all food and drink  
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discarded throughout the entire food chain and its 
own definition aligned to the need to focus efforts on 
food waste prevention: “Food waste is any food (or 
drink) produced for human consumption that has, or 
has had, the reasonable potential to be eaten, together 
with any associated unavoidable parts, which are 
removed from the food supply chain.” 
Barilla defines food waste as: the waste that takes 
place during industrial processing, distribution, and 
final consumption. Also included in this are 
intentional choices, based on which perfectly edible 
food is discarded and “thrown away” (BCFN, 2012). 
FUSION, in their report from 2014, mentions that in 
literature the edible and inedible parts of a food 
product (on losses) at the production stage usually are 
not differentiated. Perhaps, the reason is that 
commodities such as plants and animals (whole) are 
not yet considered food products because to become 
food products it is necessary that they pass through 
processing: cutting or milling etc. In other situations, 
the main production already offers edible products 
such as milk, fruits, vegetables, nuts etc. 
FUSION also compares the differences between their 
framework of understanding with the HLPE (High 
Level Panel of Experts) report which approaches food 
losses and waste from a global food security point of 
view, paying attention to the availability of food for 
human consumption. Instead, FUSION’s framework 
is associated with environmental, social and economic 
impacts and it focuses on a resource efficiency angle, 
describing the use and destinations of food and 
associated inedible parts throughout the food supply 
chain and its destinations towards recovery or 
disposal.  
The most important difference between the two is that 
FUSIONS include inedible parts of food as food 
waste, and the HLPE report in their definitional 
framework does not. This is due to FUSIONS’s 
primary objective, which is to support and improve 
the European food supply chain since inedible parts 
are seen as a resource. For this reason, FUSIONS in 
definitional context sees the parts removed from the 
food supply chain going into recovery and disposal 
destinations as ‘waste’. The HLPE report refers to 
food losses and waste, distinguishing the origin in the 
food supply chain. 
One wishes to define and apply food loss and waste 
throughout the supply chain from farm to fork. Food 
waste occurs in later stages of the food supply chain. 
In this study, we will look at food loss as it refers to 
loss or spoilage during the early supply chain, before 
the final stage of consumption, as a decrease in 
quality and quantity. Food waste, on the other hand, is 
related to human behavior and it related to food, 
which is fit for consumption.    
Literature on global extent point of view. It has been 
estimated that 30–50% of food is wasted globally 
(IME, 2013,). Preventing such waste could result in 
savings of over 120 billion to 300 billion a year by 
2030 (WRAP, 2015). 

As of 2011, 1.3 billion tons of food, about one third of 
global food production, are lost or wasted annually. As 
the understanding of the food waste issue has grown, so 

have international, regional and national targets to 
reduce food waste. In the beginning of 2012 the 
European Parliament passed a resolution to target the 
reduction of food waste and the European Commission 
called on member states to reduce food waste by 50 
per cent before 2025. According to the European 
Commission, a lack of knowledge of European food 
waste is a major barrier to any possible future 
solutions: “More information on the issue [is] 
necessary to determine the scale of the problem and to 
identify appropriate measures that could be taken” 
(European Commission, 2010:11).  
Also, we find the same quantity mentioned in the 2011 
SIK study, about 1.3 billion tons food destined for 
human consumption is wasted. As mentioned, 
developing countries differ substantially from 
developed countries. In the latter, more than 40% of 
losses occur at the postharvest and processing stages, 
while in the former, more than 40% of losses occur at 
the retail and consumer levels. The total food waste by 
consumers in industrialized countries is almost equal 
to the entire food production in sub-Saharan Africa. 
As United Nations (2008) indicates, urbanization 
influenced global supply chain losses in developing 
and transitional countries. The proportion of the 
world's population employed in agriculture has 
declined in recent decades and 50 % of the world's 
population now lives in urban environments. This 
proportion is expected to rise to 70 per cent by 2050 
(Parfitt et al., 2010). 
Furthermore, an international document proposes that 
the reduction of food waste should be a new UN 
Millennium Development Goal (MDGs), disclosed to 
the European Parliament and the United Nations, and 
that a commitment to the global reduction of food 
waste by at least 50 percent by 2025. 
Nevertheless, the issue of food waste is gaining 
importance globally. There is a voluntary movement to 
in national governments and industries dealing with 
food production to act and reflect on a number of 
targets to reduce waste (This is Rubbish, TiR, 2013) 
and they are taking social responsibility in the matter.  
The causes of wasted food, loss/food wastage are 
numerous in developing/low-income countries, and 
occur at the stages of: 

1) Poor harvest scheduling and timing, careless handling  

Lack of storage facilities after the harvest, climate 
change and possibly harvesting techniques.  

1) Lack of transportation and infrastructure to the 
markets 

2) Poor market system and facilities 

3) Poor or inadequate packaging 

4) Household level 
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Below a simple diagram taken from web on food supply chain: 
 

 
INPUT AND PRODUCTION 
The main reason for farming loss is not having 
agriculture policy, therefore, the farmers wait for 
market to decide the supply and demand. Most of 
them follow the flow and the demand of the year 
before and assume that the following year the 
commodity they plant will offer them more profit. 
Hence, since most of the farmers do this, the result is 
an inevitable surplus and a waste of the commodity 
produced. In the food production value chain, even 
though the farmer decides what to plant, at the end; 
the farmer earns less than anybody throughout the 
chain. The most profitable ones are the ones that 
introduce the commodity to the consumer market 
(Otan, 2014). In subsistence agriculture or small 
holders, the amount of food waste is unknown, but 
are likely to be significant, due to the stages at the 
production, harvesting level where waste can occur, 
and yet it has to be identified if the loss takes place 
as a result of a commodity grown for need as 
opposed to a global marketplace demand (Agar, 
2008). 
In developing and developed countries which operate 
either commercial or industrial agriculture, food loss 
and waste can occur at most stages of the food 
industry in significant amounts.  
At the production level, the selection of available 
seeds; growing conditions such as soil efficiency, 
and climate; plant diseases; and loan availability 
during plantation are the main inputs for food loss on 
a farm (Agar, 2008). On farm training, not only 
increases the yield, but also diminished the loss. Yet, 
not many farmers know this, as they are guided or 
informed in general by ministries or authorities on 
which are the best crop and suitable for the land for 
that area. Farmers should be guided that mono 
cropping is increasing the risk of loss, but 
differentiating the crops leads to a more productive 
harvest and the possibility of increasing the farming 
economy. This step should involve determining 

 the time frame, crop type to use during the year, 
monitoring the yield or crop, performance, and 
making adjustments to the base year. 
 
PRE-HARVEST 
Pre-mature harvest 
Sometimes farmers harvest crops early because of 
need in income or food deficiency, this leads to loss 
in economic and nutrition value of the food/crop 
harvested (Gustavsson et al., 2001).  

Un-harvested 
Some farmers don't harvest due to a failure to meet 
certain quality standards such as size, shape and 
weight (Stuart, 2009); which is the same for under 
developing countries with contract farming 
regulations (Agar, 2008). Low market price at the 
time of the harvest and high labor costs is an 
economic reason to leave the crop un-harvested or 
the market demand might be low when the crop 
matures (due to mono-crop production) and the 
returns do not cover the cost of harvesting or land 
transportation. For example, as Serge and Falasconi 
(2011) stated in Italy in year 2009, 17.7 million tons 
of agriculture were left un-harvested which 
represents 3.25 % of total production (HLPE report 
8, 2014).  
The excess production is left un-harvested or 
harvested and sold for lower prices with lower 
returns to farmers (FAO, 2011). This leads to low 
prices on the market and results in more leftover 
crops in the fields (HLPE Report, 2014). 
 
HARVESTING AND HANDLING  
Poor harvesting or practices leads to high losses 
(Thompson, 2008). The use of machinery in 
harvesting can cause waste, as harvesters may be 
unable to discern between ripe and immature crops, 
or they collect only part of a crop. This is due to the  
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decision of the farmer, the profit has to be higher 
than the cost. Also causing food waste; farmers often 
harvest selectively, preferring to leave crops that are 
not to standard in the field, since they would 
otherwise be discarded later. Regardless, the variety 
of factors that contribute to food waste, both 
biological/environmental and socio-economical, 
would limit the usefulness and reliability of general 
figures (Agar, 2008). 
 
POST-HARVEST 
The method used to measure the quantity of food 
loss is usually by weight (Parfitt et al., 2010). There 
is no common measurement method for loss or 
waste. 
Usually, on farm activities stop when the product is 
ripe, and the rest of the chain such as processing 
marketing components fixed as an afterthought, the 
life cycle approach is of no concern. 
As a part of fighting hunger, the FAO identified 
reducing post-harvest losses as a part of the solution 
in 1974 at the first World Food Conference. At the 
time, a 15 per cent reduction of post-harvest losses 
were suggested and the aim was to reach 50 percent 
by 1985. The initial idea was to reduce grain losses 
and it was broadened to tubers, roots, fruits, and 
vegetables (Parfitt et al., 2013). 
 
Storage 
Lack of storage facilities after harvest or poor storage 
facilities leads to losses in quality and food value as 
well as quantity. The monitoring and controlling of 
cleanliness, temperature, and humidity is particularly 
important. This is a particular problem for countries 
that experience a combination of heat and ambient 
humidity; as such conditions encourage the 
reproduction of insect pests and microorganisms. 
Also damage caused by pests and mold can lead to 
deterioration of facilities. Fresh products straight 
from the farm can spoil in hot climates due to lack of 
cooling and markets (Stuart, 2009). On-farm losses 
in storage, in developing countries, particularly in 
African countries, can be high although the exact 
nature of such losses is much debated (Agar, 2008). 
Unfortunately, in storage, quantitative losses can be 
attributed to pests and micro-organisms, 
nevertheless, "qualitative losses" which account also 
as food waste are more difficult to assess than 
quantitative ones. These include losses in the 
nutritional value, caloric value and edibility of crops, 
by extremes of temperature, humidity or the action of 
micro-organisms (Stuart, 2009). 
Proper drying is a critical factor in the storage stage 
Some of the food waste produced by processing can 
be difficult to reduce without affecting the quality of 
the finished product. When food is not safe for 
human consumption, it is wasted. Failure to follow 
minimum food safety regulations and standards can 
lead to loss and food security of a country. Safety 
regulations are 
in place to ensure the health of the consumer; they 
are vitally important, especially in the processing of 
foodstuffs of animal origin. Food which is unsafe 
due to use of pesticides or their residues, toxins in  

the food itself, veterinary drug residues or hormones, 
contaminated water are able to claim foods which 
contradict standards before they reach markets 
(Proietti I., personal communication, April, 2013). 
These contaminated products from food can lead to 
and are associated with microbiological and chemical 
hazards. Moreover, conditions, which I mentioned in 
the storage facilities (temperature, unhygienic 
handling), can cause unsafe food (Harcourt, 2011). 
 
Poor or inadequate market system  
An inadequate market system causes food waste in 
developing countries. Efficient access to markets 
minimizes food waste, in many countries small 
farmers are unable to reach the markets due to a lack 
of or the poor conditions of the infrastructures 
(Simon, 2008). As Kader (2005) wrote, in 
developing countries, wholesale and retail conditions 
are poor, small and lack cooling equipment and few 
supermarkets, wholesale and retail facilities offer 
suitable conditions for food products (Gustavsson et 
al., 2011). 
Retailers also contribute to waste as a result of their 
contractual arrangements with suppliers. Failure to 
supply agreed quantities renders farmers or 
processors able to have their contracts cancelled. As 
a consequence, they plan to produce more than 
actually required to meet the contract, to have a 
margin of error. Surplus production is often simply 
disposed (Agar, 2008). 
 
Poor or inadequate Processing and Packaging 
Packaging protects food from damage during its 
transportation from farms and factories via 
warehouses to retailing, as well as preserving its 
freshness upon arrival. Packaging can compromise 
efforts to reduce food waste in other ways to extend 
shelf-life.  
 
Household level 
Methodologies to measure food waste for consumer 
and household level vary, some studies use weighing 
food waste and some use behavioral involving 
households. Others estimate food waste from loss 
coefficients based on existing statistics. Some studies 
used to measure consumed food items; percentage of 
total food weight consumed and percentage of food 
calories consumed.   
Consumer and household income and behavior play 
an essential role: the majority of the research shows 
that there is less food waste and wastage in low-
income rather than in high-income households. Also, 
elderly people or people with pensions tend to waste 
less than young people (Brook Lyndhurst 2009; 
Parfitt et al., 2010). Moreover, the composition and 
the size of the family influence waste produced: 
adults with children waste more than families with 
no children; likewise, larger households waste less 
per person than smaller households; singles throw 
away more per capita.  
The following two tables of statistics show food loss 
and waste in different regions of the world:  
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Food loss and waste per 
person per year 

Total Total At the production 
retail stages 

By consumers 

Europe 280 kg (620 lb) 190 kg (420 lb) 90 kg (200 lb)  
North America and Oceania 295 kg (650 lb) 185 kg (408 lb) 110 kg (240 lb)  
Industrialized Asia 240 kg (530 lb) 160 kg (350 lb) 80 kg (180 lb) 

Sub-Saharan Africa  
North Africa 

160 kg (350 lb) 155 kg (342 lb) 5 kg (11 lb) 

West and Central Asia 215 kg (474 lb) 180 kg (400 lb) 35 kg (77 lb) 
South and Southeast Asia 125 kg (276 lb) 110 kg (240 lb) 15 kg (33 lb)  
Latin America 225 kg (496 lb) 200 kg (440 lb) 25 kg (55 lb)  

Source: A 2013 report of the British Institution of Mechanical Engineers (IME) 

 
Per capita 
food waste 
(kg/yr) 

Europe North 
America, 
Oceania 

Industrialized 
Asia 

sub-
Saharan 
Africa 

North Africa, 
West & 
Central Asia 

South & 
Southeast 
Asia 

Latin 
America 

Production 
to retailing 
(kg/yr) 

186 181 163 161 183 114 198 

Consumer(
kg/yr) 

95 115 73 6 33 11 25 

Per capita 
food 
production  

895 913 707 469 600 446 660 

Source: FAO Meeting, 2013 

 

The World Resources Institute (WRI) declares on 
their website, its effort to develop the global standard 
for measuring loss and waste of food, in conjunction 
with the Consumer Goods Forum (CGF), FAO, 
FUSIONS, UNEP, World Business Council for 

Sustainable Development (WBCSD), and WRAP. 
While in Sub-Sahara Africa and South Asia food waste 
on household level is only 6 to 11 kg per a year. See in 
the table below.  

 

 

Source: FAO Meeting, 2013 

 
 

Regarding food security on a household level, the 
focus should be on reducing postharvest losses in 
food insecure regions where smallholders cultivate 
their 
 
 
 
 
 
 
 

crops. This would lead to increased food availability  
and generate income along the supply chain at the same  
time (Grethe et al., 2011).
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WHICH COMMODITIES ARE WASTED?  
 

The Swedish Institute for Food and Biotechnology (SIK) undertook two research studies for the FAO to 

compare global food losses between developed and developing countries and were published in Gustavsson et 

al., 2011. Figures and databases are presented in the study summaries the relative losses of these different 

commodities throughout the food system.  

According to this study: Fruits and vegetables and roots and tubers have the highest wastage rates that are 

around 45 % of any food. Global quantitative food losses and waste per year are roughly 30% for cereals, 20% 

for oil seeds, meat and dairy plus 30% for fish. (IFAD and FAO fact sheets, 2015). 

Commodity groups are separated in to seven according to the FAOSTAT’s food balance sheets: Cereals (wheat, 

rice (milled), barley, maize, rye, oats, millet, sorghum, other); roots and tubers (potatoes, cassava, sweet 

potatoes, yams, other); oilseeds and pulses (soybeans, groundnuts (shelled), sunflower seeds, rape and mustard 

seed, cottonseed, coconuts, sesame seed, palm kernels, olives, other); Fruit and vegetables (bananas, oranges, 

mandarins, lemons, limes, grapefruit, other citrus fruits, plantains, apples, pineapples, dates, grapes, other fruits, 

tomatoes, onions, and other vegetables.); meat ( bovine, goat, pig meat, poultry meat, other); fish including 

seafood ( aquatic products, other aquatic animals, aquatic plants, pelagic fish, freshwater fish, demersal fish, 

other marine fish, crustaceans, other mollusk, cephalopods); dairy products (milk). 

As we have read crops may be grown, but never harvested, for unavoidable reasons such as the weather and 

crop disease or once harvested, they may be lost because of demand fluctuation, shape and damage during 

harvest or storage. Farm harvests are lost between harvest and market. This issue brings losses to farmers who 

do not have the knowhow for proper harvesting, preservation and transportation to the market to meet 

consumers. Livestock and fish may be wasted as a result of disease, regulations and cultural attitudes to the 

consumption of certain products. Moving further along the food supply chain, waste may be more evident but 

remains challenging to define for organizations, countries, regions, and cultures. From the field to households, 

some waste is more easily identifiable, including food left uneaten on a plate and, at home, food purchased but 

not consumed. 

There have been actions taken and still others which need to be taken to meet the targets that have been 

mentioned to promote the best practice guidelines in processing, harvesting, post-harvest, storage and transport. 

Dissemination of best practices with a knowledge base is expected to enrich with functionality to discover, 

access, manage and disseminate information relevant to successful projects. 

Farmers require support which will also add value to products, through capacity development and investments 

in the infrastructures to improve transportation and storage conditions. 

In conclusion, since the issue is a complex one and there is no “one” solution, but rather a set of solutions, 

below are suggestions that could be used as a starting point to reduce food loss and waste. 

The cradle-to-cradle or field to fork approach to reduce waste within the food system can only be achieved 

through collaboration from both public and private entities, as well as from changes in consumer behavior. 

Universal guidelines for labeling, and the training of farmers are key elements to overcoming food loss and 

waste. Harvesting crops at the right time, efficient market system and storing which could reduce the loss /waste 

and grading standards in marketing should be refined such as odd shapes and size for fruits and vegetables 

(Bond et al., 2013). 
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Sustainable diets should be introduced to consumers and households. These diets are “protective and respectful 

of biodiversity and ecosystems, culturally acceptable, accessible, economically fair and affordable, nutritionally 

adequate, safe and healthy, while optimizing natural and human resources” (FAO, 2010). This would mean a 

shift from an animal-based diet to a more plant-based diet, containing more whole grain products, legumes, 

(seasonal) fruits and vegetables, and fish products. Such diets would reduce the impact on natural resources, the 

environment and the economy. 

Key elements are reducing food loss and waste through innovation systems, which can cut down pressure on 

water, land and the climate, and be a chance to alleviate hunger even more. Furthermore, awareness is the most 

effective way to motivate people to waste how much food waste really costs them.  

Currently, there are many definitions and methodologies to identify and measure food loss and waste. Most of 

the countries, regions, agriculture sectors and don’t have the right tools or ‘know how’ to measure and locate 

where food is lost or wasted. Therefore, it is difficult to determine the level of inefficiency on economic, social 

and environmental impacts, causing economic losses, food insecurity and malnutrition. 

A framework needed for a universal definition, and methodology to measure food waste through out the food 

chain and at consumption level.  This framework will also provide a helpful basis for the development of future 

research on its stages. FUSION, SAVEFOOD, WRAP and World Resource Institute are working on a global 

definition and measurement.  

Standardized outcomes provide comparative analysis of distribution of food loss and waste, which varies 

between developed, and developing countries, as well as regions. Without a consistent set of definitions and 

framework, it is difficult to compare data and draw useful conclusions. 

 

 
Source: FAO, Food Wastage Footprint-Impacts on Natural Resources, 2013. 
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In 1974, the United Nation (UN) identified food 
losses, those occurring before consumption level 
regardless of the cause, as a priority to promote 
development, economic growth and increase food and 
nutrition security. A year later, in 1975, the UN 
General Assembly imposed a resolution to reduce 
post-harvest food losses by 50% in ten years and 
asked competent international organizations to co-
operate financially and technically in the effort to 
achieve this objective. Nevertheless, little attention, 
economic investments and research have been 
devoted to this cause until today. Post-harvest food 
losses are still endemic in less developed and low 
income countries. Around 150 million tons (15% of 
the internal production) of cereal crops are being lost 
every year. According to FAO, this is six times the 
amount of grains needed to feed the entire Third 
World’s population (Gustavsson et al., 2011).  
A pioneer project was launched in December 2013, 
through the joint efforts of the Rome-Based UN 
Agencies (RBA):FAO, IFAD and WFP (2015).The 
project, named the “Global Community of Practice 
(CoP) on Food Losses Reduction” and funded by the 
Swiss Agency for Development Cooperation, aimed 
to improve food security and income generation 
opportunities among small-holders in food deficit 
areas. In particular, it was focused on grains and 
pulses losses, which represent the greatest source of 
nourishment for the majority of the world’s 
population. The pilot phase will end in 2017 and a 
follow-up project is envisaged. Although food losses 
are endemic in all the developing countries, the 
African territory is the most affected, with the 
equivalent of $4 billion of grain being lost every year 
and the potential to feed at least 48 million people 
(The World Bank, 2011). For this reason, the RBA’s 
project chose three African countries to test the 
project’s efficiency. The chosen were Burkina Faso, 
The Democratic Republic of the Congo (DRC) and 
Uganda. The objectives of the project were to identify 
the critical point for food losses and test the best 
solutions and interventions, adapted for each specific 
environment. The end goal was to make the most 
efficient use of local resources, with the least possible 
expenses.  
In Africa, technical limitations in the agricultural 
processes are the main cause of food losses. Indeed, 
the lack of adequate storage infrastructure reduces the 
ability to protect the products from heat and humidity 
and thus causes the natural defending systems of the 
products to be significantly diminished and easy to be 
attacked and contaminated by bacteria, fungus, and 
insect’s pests. The Prostephanus truncates, commonly 
referred to as the larger grain borer, causes serious 
weight loss is stored maize and dried cassava. In 
Zambia, 96% of maize –which represent 68% of the 
population’s calories intake- was found contaminated 
by two type of mycotoxins: fumonisin, which can 
cause serious intoxications - and aflatoxin, which are 
carcinogenic and can inhibit growth in children and 
animals. Moreover, 98% of the population’s blood 
samples were found to be contaminated by parasites  
 

 
 
 
and to exceed the aflatoxin tolerable upper intake level  
imposed by law in both the EU and the USA. This  
result was mainly attributed to consumption of moldy  
grains (Kongolongo et al., 2009). 
An additional concern is the diminished nutritional 
value of the food product, due to inadequate storage 
and transportation facilities. When conserved in poor 
environmental conditions nutrients like thiamin, 
carotene, and some amino acids such a lysine can be 
significantly reduced, up to 40% (Worldwatch 
Institute, 2011). Over 100.000 tons of mangos could 
be saved if only the farmers where equipped with 
greenhouse solar dryers, which would only require 
solar energy and manpower. This could furthermore 
contribute to reduce the risk of child vitamin-A 
deficiency, strongly affected by post-harvest food 
losses. This technique would in fact maintain the 
vitamin A content active up to 6 months of storage 
(Rankins, Sathe, and Spicer, 2008).  
However, Africa also lacks the basic supporting 
infrastructure. Investments in storage and 
conservation facilities could be more effective if road, 
electricity, communication network, and fuel supply 
were also efficient. This would in fact promote 
national, regional and sub-regional trade, therefore 
reducing the overall expenses on the imported 
products. As less investment is directed towards 
imported supplies, more resources could be invested 
on health, education, and other household’s benefits.  
Experts estimated that post-harvest food losses could 
be substantially reduced through adequate education. 
In Africa, there is still no need to build innovative 
systems or buy expensive machineries, preservatives 
or pesticides. Farmer’s education should be a priority. 
By teaching the farmer show to use the simplest 
conservation techniques and make a more efficient 
use of the local and natural resources, food security 
could be increased while at the same time promoting 
the development of local economy. For example, the 
bark and roots of the Securidacalongepedunculata, a 
naturally growing tree in Africa, have been proved 
able to kill 100% of the adult insects attacking grains 
deposits. If only farmers were aware and adequately 
trained, this could be a very effective natural 
alternative to the expensive and low-quality chemical 
pesticides, most of the time difficult to source in 
remote rural area (Jayasekara et al., 2005).  
One of the RBA’s pilot project innovation lies in the 
creation of an online platform – called the Global 
Community of Practice (CoP) - that aim to facilitate 
stakeholder’s interaction and knowledge sharing via 
online lessons on food losses, moderated discussion 
forum and link to database and libraries. Through 
high visibility and communication, this online 
knowledge platform aims to become a global 
reference point on 
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promotion and facilitation of the development of 
post-harvest management and food losses reduction 
(FAO,2016).Another strength of the project is the 
regulatory frameworks–policy, standards, norms- 
aimed to reduce food losses, at both a regional and 
national level. 
In conclusion, this pioneer project could have a major 
impact on the livelihoods of millions of smallholder 
farmers in the developing world. This could 
positively affect not only the population’s health and 
condition of life but the country’s economic 
development overall. Eventually, this would create 
the right conditions for a continued growth to occur. 
IFAD, WFP and FAO hope that the mobilization of 
their individual strength will eventually stimulate the 
country’s government to take further actions. 
Moreover, in case of positive outcomes, the “Global 

  
Community of Practice (CoP) on Food Losses  
Reduction” could act as a model for future projects.  
In light of the projected population’s exponential 
growth, the need for a surplus of food products will 
soon be inevitable. This will however result in 
increased need for water, land and energy, which will 
inevitably lead to an increased exploitation of the 
already limited and non-renewable hearth’s resources. 
Reducing post-harvest food losses is today of 
paramount importance to increase food security and 
reduce malnutrition. This will furthermore contribute 
to reduce the risk of environmental degradation and 
prevent the risk of an irreversible climate change 
(HLPE, 2014).    
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“THINK.EAT.SAVE” PROJECT: 
WHAT IS BEING DONE IN 
CAMEROON? 

 
 
UN APPROFONDIMENTO SULLA ZOOTECNIA DEL MALI PER UN INTERVENTO 
SOSTENIBILE PER LA PRODUZIONE PRIMARIA DI LATTE FRESCO 

Il presente lavoro ha esaminato il sistema di allevamento di bestiame in Mali. A tale proposito, sono state 
esaminate le questioni cruciali relative al settore dell’allevamento e della produzione lattiera, con una parti- 
colare attenzione alla produzione di latte fresco. E’ stato inoltre esaminato il sistema di controllo della filiera 
alimentare in Mali e, allo stesso tempo, è stata analizzata la Sicurezza Alimentare (intesa come Food Security), 
relativa alla produzione animale, nelle sue quattro dimensioni: disponibilità alimentare, accesso al cibo, sta- 
bilità produttiva e utilizzo del cibo. Sono stati quindi identificati i diversi scenari della filiera del latte ed è   
stato utilizzato l’approccio HACCP per identificare le potenziali fonti di contaminazione da sostanze tossiche. 
L’obiettivo finale è stato l’individuazione degli aspetti rilevanti per l’empowerment della sicurezza alimentare,  
dalla produzione primaria al consumatore finale. 
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INTRODUCTION 
 
Activities to celebrate the world environment day are 
celebrated each in year in June 5th since 1972. This 
single day has become a suitable moment to stimulate 
at international level actions to protect and preserve 
our environment. The theme of the 2013 celebration 
was formulated by the United Nation Program for 
Environment (PNUE) to engage citizens into actions: 
"Think about the environment before food 
consumption" (Thing.Eat.Save).  
Food losses is defined as the decrease in edible food 
mass throughout the part of the supply chain (edible 
food for human consumption). Food losses take place 
at production, postharvest and processing stages in 
the food supply chain. 
In 2013, Cameroon joined the international 
community to celebrate this day. Celebration 
activities were organized in each 10 regions of the 
countries. They mainly focus on sensitization 
campaigns done by the services of the Ministry of 
Environment, Protection Nature and Sustainable 
Development (MINEPDED), associate in some 
regions with United Nations Environment Programme 
(UNEP) and The Ministry of Agriculture and Rural 
Development (MINADER). Civil organizations 
involved in the protection of the environment were 
part of the manifestation through various activities at 
community level during that week, and exposition 
during the special showcase events. 
During its official speech, the Minister of 
Environment and Sustainable Development 
(MINEPDED) call on producers and consumers to be 
more conscious on food acquire for consumption but 
that end up been throw into dustbin. In addition, he 
recalls that about 1/3 of food produced in Africa do 
not reach consumers. This being not only an 
important factor in the actual  food insecurity 
situation on the continent, but also have a negative 
impact on the environment, agricultural land and 
water  to be produced these foods. On the same notes, 
he revealed that food losses and waste in Cameroon 
estimated to 34 tons of cultural land per hectare. 
Some identify reasons include: poor quality of 
agricultural products, improper agricultural 
techniques, production zones, lack of transformation 
technology and equipment, deficiency of storage 
facilities, inadequate market organization for these 
food sectors, deficiency of local transformation 
capacities to semi- finish products to cite but few. 
Food losses represent a waste of resources used in 
production (land, water, energy and inputs). 
Producing food that end up not being consumed leads 
to unnecessary carbon dioxide emissions in addition 
to loss of economic value of the food produced. 
  As the end notes of his speech, the Minister 
encourage all parties to engage in the reduction of 
food losses. Integrated actions are needed at all 
levels: household, farm, industries, transportation 
equipment, packaging, storage facilities for the 
development of traditional and more efficient food 
conservation and transportation techniques 
(Cameroon Tribune newspaper, June 05th 2013).

 
 
What is being done to tackle food  
losses and waste in Cameroon? 
 
Awareness creation 
It is only recently that the food waste and losses were 
considered as serious factors of food insecurity in 
Cameroon. Actions taken so far mainly by civil 
organization focus on sensitization campaign.  
COMINSUD (Community Initiative for Sustainable 
Development) a local N.G.O working in the North-
west region organized sensitization campaign to 
inform population of Bamenda town and surroundings 
on the need to reduce food losses.  Eating locally 
produce food more often, and not relying all the times 
on imported foods were promoted as a first response. 
2000 flyers carrying information to stimulate 
discussion on people feeding habits were distributed. 
The caravan drives throughout Bamenda town, under 
the media coverage of the National Television station 
(The Cameroon Radio Television) (COMINSUD, 
2013). 
 
Food types most concern 
It is well known that food waste and loss are crucial 
food security determinants. In Cameroon, tubers and 
legumes have been found to be the most vulnerable 
speculations among the commonly consumed foods. 
Cereals, groundnuts, legumes, fruits and fish are 
others important food items. In an attempt to bring 
some solutions for selected foot items (cassava, 
potato, fish and tomatoes) are actually amongst 
foodstuffs included in some government projects. The 
Ministry of Agriculture and Rural Development 
(MINADER) with the support of the FAO country 
office since 2013 have jointly launched studies on 
three principal cultures; namely cassava, potato and 
tomatoes. The objective of the project is to assess 
critical control points of losses/wastes in these three 
production chains; and therefore prescribe adequate 
actions for control. These three food items were 
selected because of their importance in people died 
across the different eating habits in the ten regions of 
the country. The study is at its final stage, but first 
results indicate that the average percentage of lost for 
cassava is 45%, among which 25 to 30% during 
harvesting (peeling and grating) and in markets 
(packaging and storage) (Open markets Agency, 
2013). A first attempt of response to this is the 
creation of a national observatory of cassava sector to 
address this situation. The observatory mandate is to 
improve the quantity of cassava production, in 
collaboration with other stakeholders, by following 
and assessing the production constraints and report 
for proper actions. 
 
.  
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Improving conservation of locally produce fish 
Another initiative we can cite is the UNEP/Cameroon 
project to improve access to energy by reducing fish 
waste, by helping rural communities to improve fish 
smoke houses. In this case, rural communities are 
assisted to improve fish smoke houses. Drive by the 
Cameroon Wildlife Conservation Society (CWCS), 
the project has led to the installation of 500 improved 
fish smoked houses in the Douala Edea reserve. 
These superior smoke houses are built in order to 
reduce heat and smoke losses. Due to a significant 
reduction of the smoking time required, this 
technology not only helped reduce wood 
consumption, but also led to the recovery of some 
25% of the fish catch, which had previously been 
wasted (Think.Eat.Save project, 2013). Fish smoking 
can be done be using sun energy, wood fire or hot 
charcoal. 
 
Local engineering to developed drying 
technologies 
Cereals and others grains, fish, fruits, vegetables can 
be conserved by traditional technique. Fumigation 
and chemicals treatment of grains are widely used 
techniques in rural setting. Foodstuffs are more often 
treated first before storage in local containers, bags, 
or in the kitchen garret so that it will remains dry. 
Different drying techniques and technologies are 
used, based on particularities of the concerned 
communities. In cooking, frying is one the most used 
drying methods. 
 

 Oven “Djilemo” 
Other improve storage equipment are being 
developed; below is a “four” invented by a 
Cameroonian engineer, Mr Louis Djilemo. This oven 
is intended to help conserve fruits, legumes and 
tubers by drying them. The “Djilemo” oven is made 
for communities use has a capacity 600kg and 100kg 
of products. Aluminum or laterite soil can be used as 
materials to construct the oven (AJAFE network).  
 

>> Traditional oven (in front of its 
inventors) to dry and conserve fruits, tubers  

 

 
 
 

 
>>Photo by CORAF/WECARD 

 

 
 Wood and Charcoal drying  

Toast and Roasting are common used household and 
street foods drying techniques.  This can be done 
using local grilling and firewood or alternatively 
grilling and charcoal. Various improve local materials 
are used. 
 

>> Wood and charcoal drying  
apparatus 

 
  

 Solar drier 
A Solar driers, manufactured by the Cameroon 
Research Institute of Geology and Mining have been 
developed in Cameroon and is in promotion in 
different women association to use for drying 
agricultural products, especially during harvesting 
seasons where products are abundant. The solar drier 
is used by women association in rural and urban areas 
for the drying and the conservation of agricultural 
products to reduce food lost and waste. 
The solar drier as two main components:  two wings 
with role to capture solar energy and transmit the heat 
into the main chamber. The agricultural products to 
be dry (fruits, vegetables, cereals, fish, etc…). The 
solar drier has been bought by some women 
association living in rural areas. The drier were 
exposed by the one of these women association 
during the national scientific showcase organized 
each two years by the Ministry of Scientific Research 
and Innovation. Users of the driers reported so far two 
main drawbacks: i) the difficulty to control the 
temperature inside the drying chamber and the small 
size of the chamber which takes only small amount of 
products per drying session.  
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>> Solar Drier developed by the IRGM 
(ministry of scientific research and 
innovation) 

 
 

 
 
Commercialization of transformed agricultural 
product 
Agricultural products are characterized by their 
seasonality. Abundant in the harvesting period where 
they are abundant and cheap on the market, they 
became scarce and expensive after their natural 
season. Some culture are most vulnerable than others.  
A first transformation of agricultural products can 
bring important added value and generate higher 
marketability of the products. 
 
Figure 6 and 7: Transformed agricultural products at 
sales points in markets (Dry potatoes, fry plantain, 
dry cassava). 

 
 

 
 

 
 
Keeping an efficient cold chain through  some food supply chain 
In June 2012, a regional workshop was organized in 
Yaounde by the (international Institute of 
Refrigeration (http://www.iifiir.orgon) the use of cold 
chain to reduce food losses, following the “ farm to 
fork “approach. A major recommendation of this 
workshop was the development by state involved of 
effective and continuous cold chain to store locally 
consumed legumes and fruits were set as a priority by 
the government. Using cold chain is an alternative to 
drying technique. Thougth imaintening a cold chain is 
costly than drying, products quality and other 
commercial products attribute enter into consideration 
on which technology can be suitable. Since then, 
visible actions still awaited (Cameroon Tribune 
newspaper, 2012). 
 

CONCLUSIONS 
Food losses and wastes remains key factor to address 
in combating food insecurity also in Cameroon. 
Tubers, cereals, groundnuts, legumes, fruits and fish 
are amongst the items of concern. By decreasing the 
amount of foods items waste and loss by half, a big 
step in improving food security will be achieved. 
Governments jointly with international agencies and 
others local communities are taken initiatives, that 
however remain insufficient in addressing food and 
nutrition insecurity. Sensitization campaign, 
development of local cold chain, use of traditional 
conservation techniques and local technologies are 
pieces of responses proposed. 
Initiatives taken so far by governemetal agencies and 
civil society organizations, aims at creating more 
awareness at population level, and attributions of 
incentives to producers (farmers and industries) to 
encourage adoption of good practices. 
The “Think.Eat.Save” project of the UNEP have 
serve as a good drivers to recognize and encourage 
more actions. It is now accepted that by controlling 
factors leading to the loss of energy, loss of time, 
decreasing, waste of production inputs, loss of money 
and destruction of agricultural land food and nutrition 
security will be enhance.  
 
. 
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May 06, 2013 has been selected to be World 
Environment Day with theme "Think about the 
environment before food consumption" 
(Think.Eat.Save) to encourage people to pay more 
attention to the environmental impacts from the 
selection and consumption of food in order to avoid 
food waste; and minimizing adverse impacts on the 
environment from food production. 
In Vietnam, Ministry of Natural Resources and 
Environment (MNRE) has issued Official Letter No. 
1383/BTNMT-TCMT to direct the ministries and 
departments, committees of provinces and cities to 
hold some national activities in response to world 
environment day 2013. Also the MNRE in 
collaboration with the Central Committee of Vietnam 
Fatherland Front and People's Committee of 
ThuaThien Hue province have organized the national 
activities to celebrate world environment day from 
day 04 to day 05 June 2013 in Hue City. 
 

>> National Meeting in Hue City in 
response to World Environment Day. 
www.baomoi.com 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
The main activities include conference to review the 
development of the residential model of 
environmental protection, exchange of experience to 
build green travel patterns associated with 
environmental protection; exhibition of environment   
photos 

 
celebrating program for world environment day and 
2013 Vietnam awards of environment in response to 
the world environment day, afforestation for 
environmental protection and many other practical 
activities. 
Numerous activities have been focusing on the topic 
of saving, including avoiding food waste and saving 
natural resources and energy to encourage 
Vietnamese people to be conscious of environment, 
especially in restaurants, hotels, markets, commercial 
centers and resorts. Also Vietnamese Government 
hold some meeting with specific topics in response to 
the world environment day in 2013 as festival of 
green living, planting trees, organizing the waste 
recycling day, collecting and treating waste 
and dredging ponds and canals in 63 provinces and 
cities through the country. 
In recent years, Vietnamese Government encourage 
not only many activities to protect the environment in 
a positive manner, but also achieved successes in 
promoting international cooperation in terms of 
environment, including climate change, environment 
protection, water resources, meteorology and land 
management. According to the MNRE, 58 supported 
programs and projects with a total commitment 
capital of nearly US$430 million have been chaired 
and participated by this ministry. Also the MNRE has 
adopted programs and projects in response to climate 
change and managing water resources in strategic 
partnership between Vietnam and some countries i.e. 
Denmark and the Netherlands. 
The total capital of about US$850 million has been 
employed in response to climate change in 2009. 
Vietnam also received active support of environment 
protection from many other countries i.e. such as 
Japan, New Zealand, France, Finland, Sweden and 
Australia. According to MNRE, Nguyen Minh 
Quang, strengthening of international cooperation in 
the natural resources and environment sector, in 
particular focusing on environmental protection 
programs and projects, finalizing the legal framework 
and implementing national target programs will be 
continued in the future. 

 
>> Deputy PM Nguyen ThienNhantakes part in 
planting some trees at the QuangTrung Park in 
Hue City on Wednesday to welcome the World 

Environment Day (June 5) www.tuoitrenews.vn 
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Food Waste in Western countries occurs mainly at 
consumption level, where about the 30% of food that 
people buy for their consumption at home or eat at 
restaurants get wasted.  
The main cause lies in some incorrect behaviors of 
consumers, such as: poor pre-shopping planning, in-
store behaviors (impulsive purchases), not 
understanding the differences between use by or best 
before date, storing food incorrectly, and serving too 
big portion size. 
US data on food waste are still more alarming (40% 
of food is wasted at consumption level), but public 
policies and social marketers are already committed 
both at National and at Local level to tackle it. 
One of the main initiative at National level is US 
Food Waste Challenge, promoted by US Department 
of Agriculture (USDA) and the US Environmental 
Protection Agency (EPA) with the goal of involving 
all the actors of food supply chain (producer, 
manufacturers, retailers, communities) in order to 
raise awareness about food waste and stimulate 
efforts to reduce, recover and recycle it. The final 
output will be to have as much as best practice in 
order to promote them along the food chain. The EPA 
Food Recovery Challenge works close to the US 
Food Waste Challenge and requires participants to set 
specific quantitative food-waste goals and then works 
with them to measure progress and attain targets. 
Feeding America is a one of the main charitable 
organization that distributes 1.3 million tons of food 
to over 37 million Americans with low income (14 
million children and 3 million seniors); the food 
recovered comes from 200 food banks scattered all 
over the country.  
One interesting initiative that is about to be launched 
at local level is Daily Table, a grocery shop based in 
Boston and created by former Trader Joe’s President 
Doug Rauch, that will retail still safe food that has 
pasts its sell-by date at discount price. 
In Europe, Great Britain is greatly involved in 
reducing food waste among households. Its main 
initiative is called WRAP and has the aim of helping 
businesses and individuals to reduce waste, develop 
sustainable products and use resources in an efficient 
way. They also are involved in advancing the 
literature on the phenomenon, launching report and 
statistics regarding the state of the art of food waste. 
They also created Love Food, Hate Waste, a National 
campaign that raises awareness on food waste among 
consumers and help them with practical information 
on how to reduce it.   
At business level Tesco has pledged to use its position 
as one of the world’s largest retailers in order to affect 
social change on the matter of food waste. It is 
reconstructing its promotions in order to avoid “Buy 
One Get One Frees” and other promotions that 
enhance food waste. Moreover Tesco is sending food 
past its “Best By” dates to charitable organizations 
that then distribute it to people in need. 

 
 
In France the ADEME campaign (promoted by the 
French Environment and Energy Management 
Agency) has the aim to fight against food waste while 
informing families about the production of waste and 
preventing this phenomenon through a change in 
individual behavior. The campaign offers also 
practical advices to reduce food waste especially at 
purchase and home consumption stages. 
The National Plan Nutrition Sante emphasizes among 
students at secondary schools the link between 
agriculture, nutrition, environment, and health. It also 
raises awareness among them regarding the amount of 
wasted food in school canteens and cafeterias.  
Italy has been recently committed at institutional level 
against food waste and will have its dedicated 
National Plan on food waste prevention. The group 
that is writing the plan is led by Andrea Segré, 
professor at the University of Bologna, founder and 
president of "Last minute market" and promoter of the 
European campaign "One year against waste”.  
Last Minute Market is a well-known organization 
recovery unsold/un-marketable goods and give to 
charitable organizations. Similar to this we can also 
mention the food bank Banco Alimentare that collects 
surplus of food from agriculture, industry, large-scale 
retailers, and franchise restaurants, and redistributes it 
to organizations that deal with aid and assistance to 
the poor, the marginalized and, in general, to all those 
in need.  
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In order to feed the growing world population and 
achieve a more sustainable society and a "zero waste 
economy", it is necessary that organic products and 
waste are reprocessed and used. The current scenario 
encompasses an increasing demand for energy and 
animal-derived protein and, at the same time, the 
global requirement of a balanced and adequate intake 
of trace nutrients. The animal feed industry currently 
uses a vast amount of human edible diet ingredients 
(e.g. corn, soy) which could be upgraded to human 
food products. Less valuable by-products and organic 
wastes are more difficult to use because, for instance, 
lignin limits the use of cellulose and hemicellulose, 
which might be a source of glucose and other sugars 
for ruminants. Nowadays, the majority of organic 
waste materials, containing valuable sugars, starch, 
protein, fat, cellulose and hemicelluloses, is 
discarded, composted or just burned, In the 
meanwhile, intensive animal farming makes use of 
feed materials that could be used, in a more 
sustainable way, as human foods such as corn, soy 
and, in the case of aquaculture, fish. By upgrading the 
waste materials to animal feed, more food would be 
made available for the human consumption.  
In spite of the increased public awareness about the 
environmental impact of food waste and the 
consequent benefits (also for global food and water 
security) of reducing such waste at source, 
households remain the major contributor of food 
waste in developed countries. The determinants of 
household food waste have been investigated (e.g., 
EU countries with a better economic status do waste 
on average more food than those with a relatively 
lower status), but research on the efficacy of 
reduction measures is still lacking. Together with 
reducing food waste, a consistent effort is needed to 
recycle and reuse (avoidable and unavoidable) food 
waste. Reusing food waste as feedingstuff might be 
one of the main measures to be encouraged. Major 
cases of food waste can be envisaged: kitchen 
(households or restaurant/hotels/catering) waste, 
supermarket waste, fruits/vegetables waste (it is 
estimated that 25% of the high-value food is wasted 
at these stages), agricultural and food industry waste. 
At the moment in EU it is estimated that just 20% of 
the generated food waste is separately collected and 
treated by composting and digestion. Most of the food 
waste still ends up in mixed municipal waste that is 
sent to incineration or landfills. A cost-effective, 
transparent and safe “food waste transformation 
chain” from collection to use as feedstock, and 
production of bio-based products for the feed and 
chemical industry is highly recommended. Food 
waste from households, restaurants, retail, farms and 
food industry contains many valuable organic and 
mineral components that are lost (and even contribute 
to airborne pollution) if they end up in incinerators. 
By composting and anaerobic digestion, food waste 
can be recycled so turning the waste into organic 
fertilisers and bioenergy. However, this process does 
not recover the full value of the food waste. The 
recover capacityof the whole food system should 

 
 

be improved including the feed system in the circle. 
Nevertheless, present conversion technologies are not 
fully and directly applicable for several reasons: 1. As 
food waste often contains impurities such as paper 
and plastics, they cannot be used directly as animal 
feed. Indeed, direct use of food waste as animal feed 
is regulated by EU legislations, e.g. the Animal By-
product Regulation, and in some cases restricted; 2. 
Food waste can be transformed via biotechnological 
routes to valuable chemical products such as fatty 
acids and ethanol, even though the costs to separate 
these valuable compounds from the food waste matrix 
are usually very high. In addition, the residue of the 
food to feed transformation process can be further 
recycled and upgraded to become an organic fertilizer 
or soil improver, thus recovering the minerals and 
humus and closing the cycles of nutrients and organic 
matter. This results in a reduction of the use of 
chemical fertilizers and fosters healthy and resilient 
soils. With that said, a further use of waste that could 
contribute to improve the food chain system 
efficiency as well as the sustainability of food and 
feed production is to use agri-food by-products as 
feed ingredients. This approach could also help to 
raise small farm’s income (at least 60% of the total 
cost of livestock farming is due to feeding) and to 
ameliorate the quality of animal products.  
The use of dried stoned olive pomace in buffalo and 
dairy cows feeding can be cited as a good example of 
the use of an agri-food by-product as feed. The fresh 
pomace, resulting from the conversion process in the 
olive oil production, is actually under-exploited and 
represents a problem from an economic and 
environmental perspective. On the contrary, it may 
represent an interesting source of new, alternative and 
low environmental impact feeds that are also 
affordable and capable to enhance the quality and 
healthiness of food. A study conducted by 
Terramoccia et al., (2013) shows dried stoned olive 
pomace resulted not to interfere neither with 
productive performances nor with milk composition 
nor milk clotting properties of Mediterranean Italian 
Buffalo. The same result was achieved by Meo Zilio 
et al. (2015) on lactating dairy cows. Besides, the 
nutritional characteristics of buffalo milk improved 
for fatty acid composition and for the higher presence 
of antioxidants (tocopherols, retinol, and 
polyphenols). In order to further reduce the costs for 
stabilization of the pomace, ensiling could be 
considered to replace drying. Indeed, lactic acid 
deriving from anaerobic fermentation of silage and 
the concomitant increase of hydrogen ions can 
hamper the growth of bacteria (e.g. Clostridium spp) 
and moulds. A further example of efficient recycling 
of food industry by-products is represented by the use 
of milk whey from dairies for animal feeding. This 
practice is well known for monogastrics (e.g. pigs) 
and unweaned calves. The inclusion of whey in 
ruminants, particularly dairy cattle, feeding schemes 
would represent an interesting opportunity in order to 
recover a not negligible portion of energy for 
livestock production. Indeed, milk whey contains 
about 3.500  
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kcal of digestible energy per kg of dry matter, 
represented in particular by lactose (practically equal 
to the raw milk), as well as protein, minerals vitamins 
and to a lesser extent fat. From the processing of 100 
kg of milk one can get on average 80 kg of whey, 
which are often discarded or delivered to biogas 
plants as fermentation substrate. An important 
challenge in order to feed whey to animal is to 
stabilize the mass low input way, in particular 
avoiding approaches that are resource-intensive such 
as refrigeration, chemical stabilization, sanitization 
etc. A possible solution is to exploit and to promote 
the natural acidification provided by lactic bacteria. In 
this sense some preliminary studies are promising and 
prompt to further developments. 
Another example of waste stream is the separation of 
sugars and proteins from tons of unsold or rotten 
fruits and vegetables and their use as ruminants feed. 
This waste stream can be collected from producers, 
auctions, trade companies and shops and it might be 
fed to ruminants and other animals as such.  Because 
fruits and vegetable wastes are high in water, proper 
storage procedures and facilities are necessary to 
ensure an adequate shelf-life. This type of waste 
contains a lot of valuable components (e.g., vitamins, 
bioactive polyphenols) which can be extracted and 
used as an upgraded component in the nutrition of 
monogastric livestock animals (pigs, poultry) for 
which a direct use is unsuitable. The remaining part, 
after extraction, will be the more fibrous part of the 
waste stream that is an excellent component in the 
nutrition of ruminants (cows, sheep, and goats). 
However, to prevent spoilage on the farm and to 
create strategic solutions for these products, these 
fibrous residues have to be stored in order to allow a 
continuous use in feedingstuffs over time. Extraction 
techniques/procedures and their order are decisive for 
the remaining product; all processing procedures will 
be especially relevant in establishing the proportion 
of the more purified products (e.g. sugars) or of 
residual fibrous components for animal feeding 
purposes. The on-farm ensiling storage of fibrous 
components should be considered as a further 
valuable, as well as challenging, solution.  Processing 
conditions should aim to retain the nutritional value 
for ruminants during a prolonged storage time, to 
avoid oxygen- or heat-induced damage of the ensiled 
feed and to establish a rapid rate of acidification, 
which is more important than a final low pH; 
conditions should also prevent or 

 
 
minimize the contamination with pathogenic 
microorganisms and fungal or bacterial toxins These 
novel feeds have to be assed for their digestibility and 
the amount and composition of fatty acids, which 
have an effect on the quality of animal products, 
especially milk. 
The safety of novel feeds has been recently 
considered by a joint FAO-WHO working as a critical 
issue in the context of updating criteria and methods 
to ensure safe animal feeds (FAO-WHO, 2015). In the 
case of novel feed ingredients derived from food 
waste, main safety issues encompass the whole flow 
from raw materials (provenance, quality) through to 
the end-products, the transfer of chemical and 
biological contaminants, as well as natural substances 
(e.g., too little or too much vitamins or trace elements, 
exposure to undesirable components such as 
glucosinolates), and the liability to contamination 
during the process. The main biological, chemical and 
nutritional hazards related to the raw materials (e.g. E. 
coli, nitrate, pesticide residues, mycotoxins) should be 
identified and targeted by an HACCP strategy. 
Criteria for provenance, quality, traceability and 
processing conditions of raw materials should be set 
up. European regulatory requirements should cope 
with issues posed by novel feeds.   
The implementation of food waste reduction, reuse 
and recycle measures depends exclusively on the 
costs and benefits for the different operators in food 
supply chains (farmers, processors, retailers, food 
service industry, consumers, disposal industry). 
Besides costs and benefits considered by the different 
operators, there are additional external (environmental 
and social) impacts of rational food waste recycling, 
including a drop in the use of energy, hydric and 
chemical inputs, the reduction of carbon footprint and 
the decrease of social costs as well as, on the other 
hand, an increase of food availability for the general 
population and of profit for the small farmers. There 
is also the need to develop effective strategies to 
prevent and monitor hazards for farm animals, 
consumer and the environment; if science-based 
safety considerations are incorporated in the 
development of the process from its very start, it will 
result in a gain in terms of prevention of alarms and 
crises and increased confidence by farmers and the 
general public. From a societal perspective all these 
aspects need to be considered in order to enable 
policy makers to make informed decisions about food 
waste reduction, reuse and recycling. 

 



EUROPEAN FOOD WASTE DOES HAVE A FUTURE AS FEEDINGSTUFF? 
PBW 2017:34-38 

 

38 WWW.NOODLESONLUS.ORG 

 

 

 
 

REFERENCES 
FAO-WHO (2015). Food and Agriculture Organization of the United Nations (FAO) and the World Health 
Organization (WHO). Executive summary of the report on Joint FAO/WHO expert meeting on hazards 
associated with animal feed. (12-15 May 2015, FAO). Codex Alimentarius Commission CAC/38 CRD/34 
(Member of the Expert Group) ftp://ftp.fao.org/codex/Meetings/CAC/cac38/CRDs/cac38_CRD34x.pdf 

Meo Zilio D., Bartocci S., Di Giovanni S., Servili M., Chiariotti A., Terramoccia S. (2015). Evaluation of Dried 
Stoned Olive Pomace as Supplementation for Lactating Holstein Cattle: Effect on Milk Production and Quality. 
Animal Production Science, 55, 185-188. 

Terramoccia S., Bartocci S., Taticchi A., Di Giovanni S., Pauselli M., Mourvaki E., Urbani S. and  Servili M. 
(2013). Use of dried stoned olive pomace in the feeding of lactating buffaloes: Effect on the quantity and quality 
of the milk produced. Asian Australas Journal of Animal Science, 26(7): 971-980. 

 



WWW.NOODLESONLUS.ORG 
NO MORE FOOD TO WASTE: THE EUROPEAN ANSWER 
PBW 2017:39-40 

 

39 

 

 

NEWSBOX 
 
 
 
 
 
 
 

NO MORE FOOD TO WASTE: THE 
EUROPEAN ANSWER 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
In Europe (EU) around 88 million tones of food, the 
equivalent of 143-billion-euro, are wasted every 
year(FUSIONS 2016). Food waste recently became an 
integral part of the European Commission’s Circular 
Economy package. This has the goal of preventing food 
waste and strengthen the sustainability of the food 
system. Committed to meet the Sustainable 
Development Goals (SDG), adopted in September 
2015, the European commission called on Member 
States to take actions to reduce food waste at each stage 
of the food supply chain. The new pledge includes a 
target to halve per capita food waste by 2025, taking 
into consideration that household waste has today the 
greatest impact on food waste (53%).  
Following the directions of the European commission, 
different initiatives have been adopted by a number of 
EU countries, including France, Denmark, the UK, 
Belgium and Germany. These initiatives currently 
concentrate on two main targets: the review of the 
expiration date regulations and communication method 
and the modification of the standards for products 
aesthetic imperfections and damaged packaging. A 
number of studies found EU standards for food safety 
to be overprotective and conservative, with a number of 
non-perishable product being still perfectly edible after 
the defined expiration date (e.g. sugar, salt, etc.) 
(FUSIONS, 2016). In addition, survey evidences found 
that the majority of the consumers are not aware of the 
difference between the ‘use by’ and ‘best before’ terms

 

 used to label food’s shelf life. According to the EU 
recommendations, ‘best before’ only refers to the 
product freshness. Accordingly, if adequately 
conserved, the product that has past the ‘best before’ 
date can still be eaten safely. This has however been 
proven to be highly confusing among the consumers 
(EU, 2016). 
With an average waste of 20 kg of food per capita per 
year, France has been a leading country in the war 
against food waste since 2013 and recently became 
the world’s first country to adopt a food waste 
legislation. Firstly, a resolution imposed food 
producers to adopt expiration dates that more 
accurately reflect the food product’s real shelf life. In 
addition, in order to facilitate the consumers, the ‘best 
before’ label will be replaced with preferably to be 
consumed before’. France also wants to make it easier 
for stores and restaurants to give away food they can 
no longer sell via government-run collection 
programs. Since July 2016, a law unanimously passed 
by the French parliament, imposes all large 
supermarkets (those approximately 4,3000 square feet 
and larger) the inability to throw away food that is 
still edible, regardless its expiration date. The edible 
food has to be either donated to charities or used as 
animal feed; food retailers could incur in fines up to 
$82,000. 
Meanwhile, “We Food’ is the Danish innovative 
solution to reduce food waste. This supermarket,  
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which recently opened in Copenhagen (Denmark), 
only stocks products that have past their expiration 
date or fresh foods with aesthetic imperfections or 
damaged packaging. These imperfect products are sold 
at 30-50% lower price than their perfect alternatives. 
An unbelievable number of fruits and vegetables are 
wasted and thrown away before even reaching the 
consumers because their shapes, colors or sizes do not 
respect the unreasonable traditional standards set for 
food products sold commercially. Similarly, in the UK, 
the special boxes are used to sell-defected in-season 
misshaped vegetables in major supermarket chains 
(Tesco, M&S, Asda) at 30% lower prices compared to 
the aesthetically perfect’ alternatives. In addition, 
supermarkets have adopted local solution to recycle the 
expired products to charities or food banks before 
these have to be sent to anaerobic digestion energy 
plants.  
Stated the relevance of food waste with regards to 
both food security and environmental sustainability, 
the transition toward a more efficient food chain 
system will soon become inevitable.  
The new EU pledge and the country’s local and 
independent regulations and initiatives represent an 
important first step toward the prevention and 
reduction of food waste. Anti-waste legislation and 
practices should be adopted in every European 
country and extended from large supermarkets to  

 
restaurants, and smaller shops and food producer. The 
EU initiative should be of example to the rest of the 
world. Eventually, these practices, supported by the 
law, could be of pivotal importance to modify 
consumer’s food consumption habits, redefining the 
concept of beauty and safety in support of a more 
responsible and efficient attitude toward food. 
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After the monitoring and the supervision of the 
NOODLES Cameroonian team in its activities since 
2010, the organization NOODLES. Cameroon has 
been finally registered in Yaoundé in 2016.  
The activities of Noodles Cameroon are mainly based 
on the promotion of a movement supporting science-
society dialogue and transferring science-based 
evidence to risk management and decision making.  
Other NOODLES country teams are effective in 
Nigeria (Port Harcourt) and Vietnam (Hanoi), 
whereas new teams are grouping in Senegal (Dakar) 
and Chad (Ndjamena). 
 
NOODLES Cameroon activities to strengthen 
emerging African civil society’s involvement in food 
safety 
With the globalization of food trade and 
multiplication of food scandals, African consumers 
are gradually taking these concerns more seriously 
and are getting involved in advocacy for better food 
policies, food standards elaboration and official 
controls at local levels. 
In many countries, consumers’ voices are carried only 
by national consumers association: these associations  
so far defend consumer’s right, among which the right 
for the satisfaction of basic needs (access to health 
care, acceptable habitat, education, foods). 
Consumer’s participation is now accepted in many 
governmental and international organizations, to 
make sure their voices and heart and take in 
considerations during the process of policy 
formulation. 
Past experiences showed that participation of 
consumers’ representative in policy making instances 
remains poor and inefficient, also because of their 
difficulties to propose sound and science-based 
contribution, especially when specific matters call for 
basics knowledge. 
Food safety concerns on the continent have been for 
long time ignored by different parties: law makers, 
private organizations and civil societies. These last 

decades have seen some improvements: African civil 
societies are showing more engagement for networking 
to better advocate and become a driver of changes. 
Civil societies are considered as a key pillar in food 
safety systems: their roles are crucial to ensure 
protection of populations 
Although insufficient, the increasing number of civil 
societies engaged in addressing food safety concerns 
is a hope for the entire African continent. The 
presence and implication of consumers can serve as a 
major driver to catalyze the policy making process. 
To potentiate their impact, these organizations 
working across different regions of the continent 
should network in order to benefit from each other 
actions and expertise. Noodles Cameroon is working 
to strengthen current experience of food safety 
associations on the continent, for instance: 
recruitment of new members, creation of working 
team in others countries, capacities building, joint 
field research, data collection and assessment, report 
writing and dissemination for local authorities, 
knowledge sharing and social media interactions 
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The African association of microbiology and 
food hygiene 
Created in 1985 under the initiative of African 
researchers from 23 countries, the association aims at 
disseminating information related to food 
microbiology and hygiene, training stakeholders and 
coordinating related research works. The association 
is present in many regional activities, assists 
industries in putting in place effective food safety 
management systems, and organizes international 
symposium and workshops. 

 
The Maghrebine association of food safety 
(AMSSA) 
The Maghrebine association of food safety (AMSSA, 
http://www.amssa-tunisie.org/index.html) is a 
science- base association register in Tunisia in 2011. 
The mission of AMSSA is to reduce impacts of food-
borne disease through promotion of hygiene and food 
safety in Mahgrebine countries. 
 

 
>> AMSSA conference during the 2015 
international conusmers day on food safety 

 
The objective is to serve as a discussion platform for 
scientists, health professionals and consumers in 
Tunisia and in the Maghreb. AMSSA carries out 
research on food safety concerns, risk analysis and 
training for stakeholders. AMSSA works to establish 
strong network with all stakeholders, and advocate 
for harmonizing food standards and surveillance 
methods in the Maghreb. There is a strong 
collaboration between the association and others 
international organization (WHO, FAO and OIE). 
AMSSA periodically organize events related to food 
safety (e.g. food safety system, risk assessment of 
residues in foods) for enterprises, government 
officials and non-governmental organization. 
Currently, Tunisia food law is in preparation and 
public contributions are going on, including those 
from other food safety associations working across 
the continent, like NOODLES Cameroon. A draft of 
the law in discussion in Tunisia was sent to the sister 
association in Cameroon for technical comments. 

Propositions made were appreciated and published in 
the report of the conference and on the AMSSA 
website. 
 
Ivory Coast association of food safety (AISSA) 
The Ivory Coast association of food safety (AISSA) is 
newly created, with only one years of existence. 
AISSA is created by the Ivoirian former Minister of 
reconciliation, HAMZA BAMBA. Association 
mission is to promote consumption of safe food in 
Ivory Coast and West Africa region. Association 
members are mainly professionals, with a background 
in food technology, quality control and nutrition. To 
mark is launching in 2016, the association organized a 
seminar for journalist to provide them with basics 
food safety concepts and principle, as well as 
improving their report on food safety related issues 
for better communication 
The ambition is to see in a short term, science 
journalists specialized on the nexus of public health, 
nutrition and food safety. 
 

>> HAMSA BAMBA (president of AISSA 
during the seminar with journalist) 

 

 
>> Noodles Cameroon team after a 
working session 



 

 


