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Abstract. In this work, we analyse the chicken production in a poultry network composed of a set of farms 
that serves a slaughterhouse in the city of Tlemcen. Each farm has a chicken house dedicated to breeding, 
and each chicken house has three breeding modes: manual breeding, semi-automatic breeding, and 
automatic breeding. And each mode consumes an appropriate energy level depending on the degree of 
automation used, which directly affects the quality of the chicken. The objective of this study is to determine 
the best energy adaptation within the farm to obtain good quality chickens. The problem of this activity is 
the choice of the right energy level of breeding, which consumes a minimum energy value, and gives a good 
quality of chickens. Knowing that the quality improves with the increase of energy, this study serves to 
develop mathematical modelling of two objectives: minimization of energy consumption and maximization 
of the chicken quality produced. The two objectives are optimized independently, and then they are joined 
by adapting the LP-metric method to help the breeders choose the optimal energy level to obtain good quality 
chickens.

1 Introduction 

Among the sectors that have undergone an important 
evolution through time is the agri-food sector, whether 
for the vegetables and fruits consumption or the meat 
and chicken consumption (B. Satır and G. Yıldırım, 
2020) [1]. More specifically, in the protein family, the 
broiler chicken is the most consumed product compared 
to other meats, and this is mainly due to its reasonable 
price, which is in line with the average individual's 
income, and its availability on the market justified by 
the short production cycle. (Kaci and Kheffache, 2016; 
Tahraoui et al. 2020) [2][3]. This encourages farmers to 
invest in this field of broiler breeding to conquer the 
market. But this market conquest remains a challenge in 
front of an increasingly demanding consumer. This 
requirement remains remarkable on the chicken quality. 
That is why many breeders are trying to find 
mechanisms to improve quality while keeping a 
minimum energy consumption. 

The studied network consists of 40 farms serving the 
optimal quantity of chicken to satisfy the demands of the 
slaughterhouse, where it delivers the white meat to 
different retailers. Broilers can be classified into three 
different qualities according to the breeding type and the 
production environment that has been granted to them, 
taking into account the different energetic and 
environmental constraints. The levels of energy 
consumption for broiler production can be divided into 
three levels: a high-quality level, a medium quality 
level, and a level with degraded quality depending on 
the applied breeding conditions. 

 
* Corresponding author: triquilamia@yahoo.fr  

Our study aims to develop a multi-objective MILP 
modelling that takes into consideration the minimization 
of energy cost, and the maximization of the chicken’s 
quality delivered to the slaughterhouses. And finally by 
combining the two objectives into a single function 
using the LP-metric method (A. Gharaei et al. 2017) [4]. 
Which is a multi-objective and multi-criteria decision-
making method, that allows the decision-maker to 
prioritize objectives over others by assigning a different 
weight to each objective to find an intermediate solution 
that allows a balance between the different objectives to 
be achieved. 

The broiler’s quality depends mainly on the breeding 
environment, i.e. to obtain good quality chickens, it is 
necessary to adapt the good breeding conditions in the 
breeding farms. Broilers are delicate animals and need 
extreme care for their breeding. (M. PETRACCI et al. 
2015) [5] 

Broiler production requires the use of well-equipped 
farms with specialized human and material resources, 
these material resources require equipment with high 
electrical power for proper operation and production, 
which results in a very high energy cost for farmers. 
However, the use of adequate energy standards or 
slightly above average provides a higher quality, but 
impact the chicken cost price, on the other hand, the 
decrease of electricity consumption gives a lower 
quality of chicken. 

The interrelationship between quality and energy 
consumption makes it difficult for individual farmers to 
decide between investing in high-quality broiler chicken 
with high-energy consumption or minimal use of energy 
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resources which will degrade the quality of the chicken. 
Knowing that the good quality of the produced chicken 
suits the customers very well, but on the other hand, the 
low energy cost suits the farmers. 

For this reason, we are interested in this type of 
problem to find a compromise between acceptable 
quality and average energy use. Which will perfectly fit 
with the requirements of both sides farmer and 
customer. 

To better determine our research contribution, an 
overview of the works related to our study is presented 
in order to position our work in relation to existing 
works.   

In this work, we have addressed two aspects, the first 
concerns chicken breeding in general in terms of 
planning and qualitative production, the second 
concerns energy consumption at the level of breeding 
sites. For the first time, we will quote the works related 
to production and broiler breeding. 

(P. Demir et al. 2010) [6] Study the broiler 

production statistics in Turkey, in order to specify the 
main factors affecting the market demands, the 

quantities of produced chickens, and the broilers' 

selling price. (M. PETRACCI et al. 2015) [5] Examine 
the consequences of genetic selection leading to rapid 
broiler growth on white meat quality. (You P.-S., Hsieh 
Y.-C. 2018) [7] Study the broiler production planning 
for a single company by determining the number of 
chicks to be raised. (N. Praseeratasang et al. 2019) [8] 
establish a broiler production network schedule to 
organize the production and distribution to satisfy the 
demands of the studied network centers. (B. Satır et G. 
Yıldırım, 2020) [1] study the financial production 
planning in order to decide the purchase dates of the 
breeding chicks to meet the studied horizon demands. 
(N. Tahraoui et al. 2020) [3] propose a breeding 
schedule for a poultry network in the city of Tlemcen –
Algeria, in order to satisfy a determined average 
demand. (E. Brevik et al. 2020) [9] study the broiler 
production planning by specifying the fertilized egg 
quality assigned for each farm in the studied breeding 
network in order to maximize the chicken quality. 

And among the researchers who have been interested 
in energy consumption in poultry networks, we rely on 
several works in this field. (M.D.Heidari, et al. 2011) 
[10] adapt a methodology to determine the value of 
energy consumption for broiler production. (N. 
Kythreotou et al. 2012) [11] analyze a network with an 
energy study for the energy consumption estimation for 
the livestock breeding in Cyprus. (U. Hanifah, et al. 
2018) [12] carry out an economic study to calculate the 
operating cost of heating broiler houses with a solar air 
heater. (Y. Cui, et al. 2020) [13] are studying the impact 
of using renewable energy systems in broiler 
production. (A. Costantino et al. 2021) [14] evaluate the 
energy performance of livestock farms and poultry 
houses by proposing an energy approach to specify the 
best type of insulation envelopes for farms in terms of 
energy and finance. 

Through the existing literature, we observe that 
some researchers have been interested in the notion of 
quality and the genetic aspect, other researchers have 

been interested in the energy aspect, or each objective is 
treated separately. Namely, these two objectives are 
contradictory, and treating them together allows us to 
provide a median solution that ensures a balance 
between quality and energy consumption, which 
motivated us to study the problem in a multi-objective 
context by taking into account the qualitative character 
and the notion of energy consumption.  

After a presentation of the literature review. The rest 
of the paper is organized as follows: we will start with a 
description of the studied problem. A second part will 
be dedicated to the mathematical formulation and the 
resolution approach. Then a presentation of the obtained 
results by the Cplex solver followed by a discussion of 
the different experiments relating to the parameters 
variation, and finally we will finish with a conclusion 
and some perspectives. 

2 Problem description   

 
In this work, we studied a planning problem within 

the poultry logistic chain in the city of Tlemcen-Algeria, 
where we considered two objective functions: the 
minimization of the energy consumption and the 
maximization of the chicken quality. This chain is 
composed of a set of breeding farms I (i ϵ I), each farm 
is equipped with human resources (workers) and 
specialized materials fundamental for the different 
manipulations (feeding, watering, cleaning, 
environment management, ventilation, heating, and 
lighting) to provide the optimal environmental 
conditions that ensure the proper fattening of chickens. 

The broiler production is carried out by cycles of 
three months divided into two periods: the period (1) of 
fattening which lasts 45 days, followed by the period (2) 
estimated by one month mandatory for the sanitary 
vacuum. 

The launching of the breeding activity within the 
farms is done according to a very precise protocol. 
Starting with a launch order established by the farm 
manager, which indicates the starting date of the 
breeding, the hen house to be used in terms of capacity. 
Each poultry house is determined by an energy level 
appropriate to the breeding capacity. In this work, we 
have considered three different energy levels: lower 
level, average level, and the maximum level, which 
reflect the operation of poultry houses in the network of 
the city of Tlemcen. 

For the broiler breeding, several activities and 
manipulations are carried out within the farms in 
chronological order of the different operations: 
ventilation, environment management, lighting and 
heating, feed, and water distribution. The change lies in 
the operating mode of the activity, which can be manual, 
semi-automatic, or automatic. In the case of the manual 
mode, all the operations are done by workers. In the case 
of the semi-automatic, the activity is carried out by 
operators who use certain automated means, such as the 
distribution of feed and water, and in the case of the 
automatic mode, all operations are done automatically 
without the intervention of workers. Each breeding 
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mode consumes appropriate energy that can be defined 
as follows: 

• The lower level of energy consumption:  

This level corresponds to manual operation. It is 
classified by the lowest level of energy consumption 
since all operations are done manually with the strict 
minimum of energy. This type of energy is used for 
breeding a small number of chickens varying from 2000 
chickens to a maximum of 5000 chickens. This level is 
the lowest in energy consumption, but it provides the 
lowest quality of chicken. 

• The maximum level of energy consumption:  

This level corresponds to the automatic operation. It 
consumes a large value of energy because the different 
breeding operations are done automatically with a high 
power of electricity, as well as, the quantity of chickens 
bred is very large. This level has a very expensive 
energy cost. This expense affects mainly the profit of the 
breeder. Note that the quality of chickens is better. 

• The average level of energy consumption: 

This level is a combination of the two previous levels. 
The breeding operations are divided into two types of 
automatic operations like cleaning, management of the 
environment, ventilation, heating, lighting. And 
operations are carried out by operators who use some 
automated means, such as feeding and watering. This 
level generates medium-quality chickens and a 
somewhat high energy cost. 
The problem in this type of network concerns the choice 
of the objective to be reached between minimum energy 
consumption and high quality, our study proposes a 
linear model based on the LP-metric method for an 
intermediate solution that merges the two objectives at 
the same time. By choosing the right management for 
his farm, he can achieve high-quality chickens with 
minimal energy costs.  

3 Mathematical formulation    

To simplify the modeling of the proposed problem, 
which concerns the chicken breeding network composed 
of 40 farms where each farm has a minimum and 
maximum capacity and adequate energy level. We have 
taken into consideration some assumptions expressed as 
follows: 

-Each farm performs single breeding during the 
production horizon by choosing the breeding mode 
according to the energy level before starting the 
breeding. 

-Each energy level has a minimum quantity of chicks 
to respect and a maximum quantity not to exceed.  

-The energy consumption threshold depends on the 
production level used.   

-Broiler quality depends on the energy consumption 
used. 

-The slaughterhouse provides the total demand for 
broilers. 

3.1 Sets 

i : set of breeding farms i ϵ I. 
j : set of slaughter centers jϵ J. 
n :  energy consumption levels n ϵ N. 

4.3 parameters  

FQi
n : the chicken quality factor of each farm i at 

the used energy level n. 
 VEi

n : the value of used energy in each farm i at 
energy level n. 

CMXi
n : the maximum quantity of chickens in 

farm i for each energy level n. 
CMNi

n : the minimum quantity of chickens in farm 
i for each energy level n. 

A: a large number 

4.3 Decision variables  

QLi
n

  : the quantity of chickens supplied by farms i 
using energy consumption level n. 

NBF : the number of farms chosen to breed 
chickens 

Yi
n  = 








nonsi0
n  levelenergy 

 using breedingfor chosen  is i farm if1
 

4.4 The mathematical model  

Our study focuses on a supply chain of broiler 
chickens in the city of Tlemcen-Algeria. This network 
has a set of farms I (i ϵ I), these farms breed chickens to 
satisfy the demand Dj of the slaughter center j (jϵ J). In 
this study, we have two objectives:  

The first objective (F1) is to minimize the sum of the 
overall energy cost of breeding chickens within all the 
network farms, as given by equation (1). 

 And the second objective (F2) is to maximize the 
chicken’s quality, which is represented by equation (2), 
respecting a certain constraint related to the studied 
case.     

n

i

i n

n

i VE*QL1Fmin =  (1) 

n

i

i n

n

i FQ*QL2Fmax =  (2) 

 
Under the constraints  

n

i

n

i

n

i Y*CMXQL ≤  ni ∀∀  (3) 

n

i

n

i

n

i Y*CMNQL ≥  ni ∀∀  (4) 

1Y
n

n

i ≤  i∀  (5) 

n
i

n
i Y*AQL ≤  ni ∀∀  (6) 

n

i

n

i YQL ≥  ni ∀∀  (7) 

=
i n

n

iYNBF   (8) 
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j

i n

n

i DQL =  j∀  (9) 

{ }1,0Yi ∈  i∀  (10) 

NNBFRQL n

i ∈∈ +
 ni ∀∀  (11) 

Constraints (3) and (4) ensure that the number of 
chickens bred on each farm I must be appropriate to the 
breeding capacities of the energy level used n. i.e. each 
energy level has a minimum capacity that must be 
respected and a maximum capacity that must not be 
exceeded. The set of constraints (5), (6), and (7) allow 
calculating the chicken quantity bred in each 
farm I using the energy level n. The constraint (8) 
calculates the number of chosen farms for breeding. 
Constraint (9) ensures that the sum of the quantities bred 
in farms I using energy levels n must satisfy the demand 
of center j. Finally, Constraint (10) indicates the binary 
nature of the decision variable Yin, and Constraint (11) 
indicates the positive nature of the number of chickens 
delivered and the number of the chosen farms. 

4 Resolution approach  

For the validation of our modeling, which concerns 
a poultry network composed of 40 farms for production 
and a slaughterhouse, that provides the total demand in 
the city of Tlemcen-Algeria. 

We have implemented the proposed algorithm under 
the Cplex solver, proposing several scenarios by varying 
the uncertain demand. The goal is to find the best 
intermediate decision between the two objectives to be 
reached: the minimization of energy consumption and 
the maximization of quality. 

To do this we used the LP-metric method which is a 
multi-objective decision-making method, this method 
allows providing an acceptable solution when it comes 
to contradictory objectives in various fields, and which 
has been the subject of work by several researchers. (S. 
M. Arabzad et al .2015) [15] study a location-allocation 
problem with two objectives: minimization of the total 
costs of the studied supply chain and minimization of 
the deterioration rate occurred by transport by adapting 
the LP metric method. Also, (A. Gharaei et al. 2017) 
[4]develop bi-objective mathematical modeling, the first 
objective is the minimization of storage costs and the 
second objective is the maximization of total profit of 
the studied chain using the LP-metric method. (B. 
Zeddam et al. 2020) [16] propose a bi-objective 
approach for a vehicle routing problem of the Algerian 
fuel distribution company NAFTAL in Algeria, whose 
objectives are the minimization of CO2 emissions, and 
the maximization of gain. 

4.1 Application of the LP-metric method on the case 

study 

For our study, which concerns broiler production, we 
considered two objectives: minimization of energy 
consumption and maximization of broiler quality. The 
LP-Metric method merges the two previous objectives 

into a single function given as follows (equation 12) 
respecting the same constraints mentioned before. 

optimal

optimal

optimal

optimal

F2

F2F2
*w2

F1

F1F1
*w1FPmin

−
−

−
=  

(12) 

4.2 The data 

To implement the method in our study, we 
considered some parameters given below. These 
parameters were collected from questionnaires from the 
farmers. All these data are summarized in tables 1 and 
2.  

Table 1 represents the slaughterhouse demands of 
each studied scenario. Table 2 shows for each energy 
level: the minimum and maximum breeding quantities, 
the unit cost of energy consumption, as well as the 
degree of broiler quality supplied, which is done by 
estimation on a scale from 1 to 10. 

Table1: The slaughterhouse demands for each scenario. 

Scenario Demand Scenario Demand 

1 132 000 4 264 000 

2 176 000 5 308 000 

3 220 000 6 352 000 

 
Table2: Data related to energy consumption levels. 

 
Lower   

level 

Average 

level 

Maximum 

level 

The minimum 

breeding 

quantity 

2 000 4 000 7 000 

The maximum 

breeding 

quantity 

5 000 8 000 10 000 

The unitary 

cost of energy 

consumption 

2 7 10 

The value of 

broiler quality 
1 5 9 

5 Results and discussion   

To compare the obtained results several simulations 
were performed on three different configurations: 

- The first configuration of the objective of 
minimizing energy consumption 

- The second configuration of maximizing the 
quality of broilers. 

- The third configuration combines the previous 
objectives in a single objective.  

And each configuration has been tested in several 
scenarios. The results are represented in Table 3 for the 
first configuration of minimization of energy 
consumption. Table 4 for the second configuration of 
maximization of chicken quality. And Table 6 for the 
third configuration and Figures 1 and 2 for the 
comparison of the three configurations. 

 
 

ICEGC'2021
E3S Web of Conferences 336, 00025 (2022) https://doi.org/10.1051/e3sconf/202233600025

4



5.1 The 1st configuration: minimization of energy 

consumption cost   

Table 3: the results of the 1st configuration of 
minimization of energy consumption cost. 

 

From the obtained results for the first configuration, 
optimization of the breeding network with minimal 
energy consumption (Table 3). We observe that the 
proposed model has allowed satisfying the total demand 
in all the proposed scenarios, in this configuration the 
most advantageous modes of breeding are the modes 
with minimal energy consumption. This is the case for 
scenario 1 (27 farms using the lower energy 
consumption level). 

 And scenario 2 (36 farms with the lower energy 
consumption level) for the demand satisfaction. While 
scenarios 3, 4, and 5 used two energy levels lower and 
average levels. starting with the lower level and to 
satisfy the rest of the demand the level 2 was solicited 
for some farms since their breeding capacity filled the 
rest of the production.  

For scenario 6, the best solution was to choose 24 
farms at the average level of energy consumption and 16 
farms at the maximum level since the main objective for 
each production unit is to satisfy the customers' 
demands. We also observe that the increase in demand 
allows a switch from one level to the other in an 
increasing manner until the total demand is satisfied. 

This configuration minimizes energy consumption 
but provides a minimal quality of broiler chicken, which 
may dissatisfy customers or even result in a loss due to 
the non-consumption of this product as consumers 
become more and more exigent. 

5.2 The 2nd configuration: maximization of broiler 

quality   

The results of the second configuration in table 4, 
maximizing the broiler quality provided by the farms, 
give the total satisfaction of the given demand for all the 
scenarios. 

 

 

 

Table 4: the results of the 2nd configuration of 
maximization of broiler quality. 

 

The results of the second configuration in table 4, 
maximizing the broiler quality provided by the farms, 
give the total satisfaction of the given demand for all the 
scenarios. For this configuration, the model has chosen 
to breed adapting the third level with maximum energy 
consumption for all scenarios, since this configuration 
has as the main goal high-quality breeding. 

The increase in demand from one scenario to the 
other has pushed the model to increase the number of 
farms chosen for breeding to satisfy the given demand. 

This configuration provides a higher quality, which 
ensures customer satisfaction but disadvantages the 
farmers by the high energy consumption, which risks an 
abundance of the breeding activity and generates an 
imbalance in the consumption of white meat in the 
market. 

The two previous configurations give contradictory 
solutions: when we chose to minimize the costs of 
energy consumption, the model chooses to breed by 
adapting the two minimal and average levels of energy 
consumption which corresponds to a low cost of energy 
consumption, but this selection gives chickens of low 
quality, but when we chose to maximize the quality of 
chickens delivered the model is selected to adapt the 
maximum level of energy whose chickens are of good 
quality, which gives a high value of energy cost.  This 
contradiction made us adapt the LP-metric method to 
find an optimal solution for both objectives.    

5.3 The 3rd configuration: LP-metric method    

Table 5: the results of the 3rd configuration of LP –
metric method. 
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From the obtained results in Table 5 of the metric LP 
method. Knowing that we used the same parameters as 
the previous configurations. We observe that the 
obtained results by the method allowed to satisfy the 
total demand in each scenario, and provides an 
intermediate solution between the two objectives to be 
reached for each scenario. Remains the choice of the 
level used for the breeding depends mainly on the 
quantity of the total demand. Note that for scenarios 1 
and 2 the model has selected to make the breeding using 
the minimal energy mode, and this is due to low total 
demand. On the other hand, when the demand is very 
high, the method solution obtained for a high level of 
breeding as presented by scenario 6; and when the range 
of demand varies from 220,000 and 308,000 chickens, 
we see from the results obtained that all levels were 
solicited for breeding in an optimal way, which 
corresponds to scenarios 3, 4, and 5, where the 
allocation and distribution of the number of breeding 
sites vary according to the increase in demand to meet 
the market requirements. 

5.4 The Comparison between the three 

configurations:  

In order to visualize the interest of the LP-metric 
method for our study, we have established a comparison 
between the three configurations for the two objectives 
of the study. The comparison is presented in figure 1 
which corresponds to the minimization of energy 
consumption, and figure 2 which represents the 
maximization of the broiler quality. 

 

 

 

 

 

 

 

 

Fig. 1. Comparison between the three configuration for 
the objective of minimization of energy consumption.  

 

  

 

 

 

 

 

 

 

Fig. 2. Comparison between the three configuration for 
the objective of maximization broiler quality.     

From the obtained results. We observe that the LP 
metric method gives a promising result for the studied 
poultry network. Since the given solutions represent 
favorable solutions when it involves combining the two 
objectives. This method gave the best compromise 
among the solutions obtained by the first two 
independent configurations. 

We find that when the demand is low (scenarios 1, 
2, and 3), the solutions given by the LP-metric method 
are more or less parallel with the solutions of the 
configuration where the objective is the minimization of 
energy consumption. On the other hand, when the total 
demand is high (scenario 6), the parallelism of the 
obtained results is oriented towards the solution of the 
configuration of the chicken quality maximization. That 
said, for the different intermediate scenarios between a 
minimum demand of 264,000 chickens and a maximum 
of 308,000 chickens, the method gave an intermediate 
solution. 

5.5 Impact of the weighting coefficients on the 

optimization of the studied problem:  

To visualize the impact of the weighting coefficients 
on the behavior of the LP-metric method in solving the 
studied problem. And to find the best weighting couple 
for the two studied objectives, we varied the values of 
the weighting coefficients as follows: [0.3 - 0.7], [0.5 - 
0.5], [0.7 - 0.3], the obtained results are grouped in Table 
6 and presented in the figures (3, 4, 5, 6, 7, 8, et 9). 

Table 6: the impact of the variation of weighting 
coefficient pair.  

 
 
 
 
 
 
 
 
 
 
 

 

 

From the obtained results. We observed that when 
the demand is low the variation of the weighting 
assigned to the two objectives: minimization of the 
consumed energy and maximization of the produced 
chickens quality does not influence the values of the two 
objective functions, the method opted to choose the 
breeding launch using the lower energy level as 
presented in the figures (Figure 3, Figure 4 and Figure 
5). 
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Fig.3. The impact of the weighting coefficients on the 
optimization of the two objectives for scenario 1.  

 
 
 
 
 
 
 
 
 

 

 

Fig.4. The impact of the weighting coefficients on the 
optimization of the two objectives for scenario 2.  

 

Fig.5. The impact of the weighting coefficients on the 
optimization of the two objectives for scenario 3.  

When demand is very high, the method advantaged 
the broiler breeding by using the highest energy level 
whatever the weight of the coefficients. this can be 
justified by the high breeding capacity (Figure 6). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig.6. The impact of the weighting coefficients on the 
optimization of the two objectives for scenario 6. 

For the intermediate scenarios when the demand is 
264,000 and 308,000 chickens, it can be observed, that 
the weight of the objective coefficients has a strong 
influence on the system's behavior, so for the pair (0.3 - 
0.7) the method advantaged the second objective 
function (maximization of broiler quality) (Figure 7) 

and for the pair (0.7 - 0.3) the method advantages the 
first objective function (minimization of the energy 
consumed). And for the couple (0.5-0.5) it attributes an 
intermediate solution that ensures the balance between 
the two objective functions. (Figure 8) 

 
 

Fig.7. The impact of the weighting coefficients on 
the optimization of the two objectives for scenario 4. 

 

 
 
 
 
 
 
 
 
 
 
 
 

Fig.8. The impact of the weighting coefficients on the 
optimization of the two objectives for scenario 5. 
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6 Conclusion  

This research sheds light on broiler production in the 
city of Tlemcen. For this, we proposed a mathematical 
modeling MILP of two objectives: minimization of 
energy consumption and maximization of quality value. 
Our objective was to find a solution to a problem by 
taking into consideration several realistic 
characteristics. And in order to compare the validity of 
the results, we first studied the problem for each 
objective separately, which allowed us to specify the 
conflict of our study where the two objectives work in a 
contradictory way. Then we turned to the adaptation of 
the metric LP method, in order to find an optimal 
solution that merges the two study objectives.  

The obtained results are very promising since they 
provide a decisional help for the different breeders 
containing the date of launching of the quantities to be 
bred and with what energetic level for an optimal 
intermediate solution between the qualitative degree of 
the broiler and the energy consumed for better 
production. 

In the next part of this work, we will develop an 
extension of the work by addressing the large instances 
and solving them by a metaheuristic. Our future work is 
also oriented towards the adaptation of several energy 
sources in the studied system. 
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