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ABSTRACT: At present, there are numerous supermarket chains destined to the sale of food.  The paper 
analyses the possibility to generate energy from the waste food of the supermarkets, which final destination is 
the municipal dump. Through the Circular Economy Action Plan, proposals are included to achieve the 
revaluation of the generated waste. Focusing on the meat and fish collection that is not sold by these well-
known supermarket chains, two possible destinations can be analysed: One is the generation of biogas and the 
other is the production of meal and fat for animal consumption.
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I. INTRODUCTION
Since the Ministry of Agriculture, Food and Environment established the creation of the strategy “more 

food, less waste” in 2013, this programme was based on the reduction of food waste and the recovery of the 
discarded food. Nowadays, the international situation associated to food waste has considerably progressed. 

In the last studies, alarming figures show us that 3% of the sales in the distribution sector in Spain is 
linked to food waste. One third of the global production of food that is destined for human consumption is 
wasted throughout the world. This fact means that 1.300 million tons of food are wasted in a year. This quantity 
covers the 30% of the agricultural area in the world (1.400 million of hectares in size) and 250 million of cubic 
metres of water (almost 75 times the annual use in Spain) to produce food that ends in the rubbish. 

This food when is decomposed produces a carbon footprint of 3.300 million tons of CO2, only 
overtaken by USA and China emissions. Economically speaking, it also means a high cost since 2,5 billion 
euros per year are lost, equal to gross domestic product of France. Therefore, diverse workgroups and forums 
have been created in different levels, both international and in a multitude of countries, to determine what is 
waste, the amount of waste that is produced, how and why. In addition, what can be done to solve this problem?

In Spain, an agreement with the European Union has been reached regarding sustainability through the 
Circular Economy Action plan where numerous legislative proposals about waste have been examined and 
included.  This plan means a change from the actual lineal economy, where the products destined to human use 
have a determined use and at the end, they are discarded to a circular economy where the wasted products 
become resources. 

This approach of a circular economy is also applied to food production since sustainable food system 
establishments are essential to face the increasing challenges of food safety. 

Fish products are the most affected: they indicate an average waste of 5,5 % of their sales. Followed by 
fruits with 3.2 % and meat with 2,7%.Food waste is lower than 3 years ago. In the following chart, the 
destination of food waste can be analysed. 
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Figure 1.- Food waste destination regarding meat

The establishments or plants that generate more than 20kg a week of SANDACH, independently of the 
kind of origin, must have an authorised agent to collect this sub product. 

Consecutively, we will analyse the following collection numbers in seven establishments of a well-
known supermarket chain in Madrid where animal by-products not intended for human consumption of meat 
and fish collected. The comparative made corresponds to the year 2018.

Table 1.- Comparative of meat and fish collection in the supermarket chain.
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Figure 2.- Food waste destination regarding fish

According to the regulation (CE) Nº 1069/2009; of the European Parliament and of the Council, 
and the regulation (EU) Nº 142/2011, of the Commission, constitute, since the 4th of March 2011, the 
community legal framework applicable

Fish
Meat
Figure 3.- Comparative between meat and fish collection in a supermarket chain. 
to animal sub-products that are not destined to human use and the products derived of them.

Analysing the data of this supermarket chain, it is notably reflected that there is more fish waste. This 
increase in fish waste in relation to meat waste is due to the following reasons: 
∑ There is an elaboration and processing plant in the supermarket chains. 
∑ It is a product that is more rapidly deteriorated than meat. 

Performance 
If we analyse the performance that this food can produce, we could determine that its recovery can be achieved 
out in two possible ways: 
1- Obtention of animal meal and fat: 

Through digestion and thermal treatment processes, animal proteins and fat could be obtained. The performance 
for these products is the following: 

1.1- Meat sub-products:
Animal meal production for this type of waste is close to 28%, which would generate around 28 tons/ year. The 
obtention of animal fat is estimated to be around 24%, which means the production of about 19 tons/ year. 

Figure 4.- Final product yield of meat

1.2- Fish sub-products: 
Production coming from fish waste in terms of meal production is around 25,5%, which would mean 

the valorisation of 20 tons of fish flour. Additionally, with the 113,70 tons of fish, 7 tons of fish fat can be 
obtained
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Figure 5.- Final product yield of fish

2- To get Biogas through vegetal food waste 
The obtainment of biogas from organic waste can be done through anaerobic digestion in biomethanisation 
plants by wet process via three productive units:

2.1 Pre-treatment: This process intends to accelerate the process of hydrolysis of organic waste to increase 
production, biogas quality and it reduces the period of resistance in the digester due to an increase in the 
biodegradability, favouring optimum conditions for the microbial growth. The facility receives waste collected 
from raw material reception pits. Elastic cords and tapes are used in the lines which transport waste to the 
sorting cabin or triage, in which, manually, the removal of those materials that due to its excessive volume 
would cause problems downstream the productive process, takes place. 

At this stage, fractions of products that independently of their volume have an objective value in the 
market (cardboard, plastic, metals, etc.), and that are deposited because of seriousness in prepared locations, are 
removed. 

Wet matter treatment:  The materials that are separated with a diameter lower than 80 mm are 
transported through tapes to metal separation equipments via electromagnets to remove ferromagnetic and non-
ferromagnetic particles. The rest of waste to initiate the hydrolysis process.  A “lung pit” will be provided to 
keep the supply of this stage homogenous. 

2.2 Co-digestion, anaerobe, biodigestion: Co-digestion is the anaerobic fermentation of two or more substrates 
that complement each other chemically, increasing stability, the production of biogas and the equilibrium of the 
process. 

The colloid or biowaste is sent to digestion tanks, of 3500 m3, where the anaerobic fermentation of 
biodegradable compounds will be carried out, extracting in the 21 days of resistance the total practice of the 
volatile organic compounds of the organic matter. 

The mass agitation to allow the biodigestion process is carried out through the use of part of the 
generated biogas, that is pressured in the upper part and conducted through a vertical interior pipe causing an 
agitation that allows the active maintenance of the totality of the mass. 

The solid substratum called digestate decants in the lower part of the digestors and is extracted with a 
peristaltic pump that transports it to a middle deposit which regulates the proceedings over this product.

2.3 Depuration and exploitation: Depending on the use of biogas, depuration should be more or less strict. 
Biogas is stored in gasholders and can be valorised in boilers, cogeneration engines (more generalised system), 
vehicles, its introduction to the natural gas transportation network or in batteries as we will see later. 

2.4 Digestates and its exploitation: The digestate is a material of homogeneous composition, where bad smells 
have been totally reduced and that contains all the nutrients that the initial organic material contained. It can be
used as organic-mineral fertilizer of crops, either directly or after being subjected to a solid-liquid separation 
process and later the solid fraction can handle, either alone or mixed with other substrates. 

It contains approximately 90% of water. Thus, it should be reduced to achieve an adequate anaerobic 
fermentation.  By using a centrifugal separator, 75 % of humidity could be reduced. Once it is anaerobically 
fermented in digestate tunnels, pruning and gardening wastes are added to fluff the mixture and create a 
defibration, which also allows the incorporation of nutrients to the final product. 

All this mixture will be introduced in fermentation tunnels, permanently controlling the 
physicochemical parameters of the combination. 

After a two weeks period and with the desired parameters achieved to its maturation as a preliminary 
stage to the refining operations that allow us to obtain a product with an adequate texture and granulometry for 

http://www.ijeijournal.com/


Waste management in large distribution chains Transformation of food waste

www.ijeijournal.com Page | 40

its use as fertiliser. Refining consists in subjecting the product to successive granulometric sieves and a 
densimetric separation. 

The combination of this food waste previously mentioned, through the previous biomethanisation 
process, in mesophilic stage between 35-38ºC single-stage, with a dilution of 30% of dry matter and 70% of 
water and an approximately retention time of 21 days, can decompose the mixture of all this waste to obtain 
biogas.

Through biomethanization via humidity processes, in mesophilic phase between 35-38 º C single-stage, 
with a dilution of 30% of dry matter and 70 % of water and with an approximately retention time of 21 days, the 
mixture of all this food waste can be decomposed for the getting of methane.  The efficiency of these 192 tons, 
considering the best available techniques is of 176 Nm3/ Tn raw material, what  entails the generation of 33.792 
Nm3 of biogas, injectable to the network under certain  technical specifications of the supply company, or that 
could become electric power through moto generation to obtain about 187 MWh, what would mean electric 
energy for around 18.700 households, in addition to the obtainment of a digest for the acquisition of compost or 
fertilisers of 59%, in other words, other 113 tons.

YIELDS

Raw Material (Tons) 192,00

Biogas generation (Nm3) 33.792,00

Electricity generation (MWh) 187,00 

Energy for households (Uds.) 18.700,00

Adquisition of compost for 
fertilisers (Tons)

13,30

Avoid the emission of methane 
(Tons)

113,00

Table 2.- Yields of raw material

II. CONCLUSION
Food sub-products or waste transformation companies are based on the new economic model of a 

circular economy that nowadays is being implemented in the Europe 2020 strategy, which intends to generate an 
intelligent growth, sustainable and conciliator, where all waste and/ or sub-product has a second life. 

With the transformation of food waste from a food commercial macro- area, the emission of 20.275 
Nm3 of methane could be avoided, which pollutes more than CO2. In other words, we would avoid the emission 
of 13,3 tons of this gas to the atmosphere due to food waste degradation in dumping sites. 
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