
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESEARCH PROPOSAL 
 
Decision support system for feeding 
policy selection in production settings 

 
 
Ana Huertas 
Ana.huertas.dominguez@his.se 
 
2016-10-20 



 

Table of Contents 
Table of Contents .................................................................................................................................... 2 

1 Introduction ..................................................................................................................................... 3 

1.1 Aim .......................................................................................................................................... 4 

1.2 Research questions ................................................................................................................. 4 

1.3 Expected outcomes ................................................................................................................. 5 

1.4 Internal and external validity .................................................................................................. 6 

1.5 Philosophical paradigm ........................................................................................................... 6 

2 Research strategy ............................................................................................................................ 7 

2.1 Relevance for this project ....................................................................................................... 8 

3 Research background .................................................................................................................... 10 

3.1 Feeding policies ..................................................................................................................... 10 

3.2 Methodology for feeding policy selection ............................................................................ 11 

3.3 Cutting and packing algorithms ............................................................................................. 11 

3.4 Simulation based optimization .............................................................................................. 12 

3.5 Relevance for this project ..................................................................................................... 12 

4 Data collection and analysis techniques ....................................................................................... 13 

5 Project planning ............................................................................................................................ 14 

References ............................................................................................................................................. 16 

 



3 
 

1 Introduction 
Competitiveness is highly important in automotive industry. Customers’ satisfaction is decisive and 

that has turned out in high vehicle customization. Customization implies for example that a vehicle 

model can include several types of engines; inferring in high engine model variety on the assembly 

systems (Faccio, 2014).  

Production lines balancing and ergonomic factors within assembly operations usually trigger 

unbalances on the logistics resources utilization. A proper feeding policy selection can palliate the 

impact of the unbalances generated by the assembly operations, improve the performance of the 

system and reduce cost. Selection among different policies is often done by following qualitative 

criteria which are influenced by product structure, operational constraints, company-specific 

practices and tradition (Caputo and Pelagagge, 2011).  

Caputo and Pelagagge (2011) propose a feeding policy selection methodology based on qualitative 

criteria. This methodology aggregates components into classes by following a pre-established 

qualitative categorization and then selects a feeding policy for each class. After the selection it 

quantifies the performance base on resource sizing (workforce and equipment) and performance 

estimation (work in process, holding cost, number of handling moves…). In a recent reported 

research, Caputo et al. (2016) make a quantitative analysis of the cost incurred by the use of 

different feeding policies for different components instead of clustering them into groups following 

pre-established categories. It facilitates a comparison of the results but ignores the logistic system as 

a whole which means that the unbalances introduced by the feeding policy selection is not 

considered. It might happen that a feeding policy is only selected for a few components, implying 

that all the needed resources for executing that strategy needs to be available and they might not be 

occupied a cost efficient amount of time.  For example, three components are considered for kitting: 

the kitting area would need to be set up, the transportation system to move the kit into the right 

position and some manning for executing different operations. This scenario will incur in low levels of 

utilization in both vehicles and repacking operators which is not cost efficient. 

A simulation model could identify this undesired situations. The integration of the different solutions 

generated by the mathematical models within the same simulation model allows evaluation of the 

solutions optimality when performed together and the feasibility of the different solutions when 

interacting on the same environment. A simulation model can statistically evaluate the utilization of 

the resources and help the decision-maker to look into the effects of the selected feeding policies. 

The use of simulation models will also fill the gap of analyzing what-if scenarios. 

In the reported literature, the size and the weight of the transported components have an influence 

on the feeding policy selection. However, so far, there is no methodology that includes component 

allocation within the kitting container considerations. Applying cutting and packing algorithms, as the 

ones presented by Chernov (2010), could cover this gap calculating the space consumption within 

the kitting container. This will contribute with new information about the necessary container size 

and add the possibility of including the container size as a boundary condition. 

This project consists of the development of a decision support system for feeding policy selection in 

production settings. This system will automatically select the feeding policy at a single component 

level and evaluate the impact brought by this decision when interacting with the production setting. 
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The project will be carried out with an automotive company which will provide supports in terms of 

user data and cases. 

1.1 Aim 
The overall aim of this research is to develop a decision support system (DSS) based on a new 

methodology of selecting the appropriate feeding policy for each component individually taking into 

account their own characteristics and quantitative performance factors. Benefitting from this new 

method, the quality of the different solutions can be evaluated. In order to achieve this goal, the 

appropriate way of selecting feeding policies, the identification of the key interaction indicators 

between the subsystems as well as the proper way of quantitatively measuring interactions will be 

investigated. This projects will extend and improve the reported methodologies due to: 

 Detailed performance analysis  

 Reduction of the aggregation on the performance models 

 Increment on the calculation complexity  

 Cutting and packing algorithms for optimal kitting components allocation  

 Single component policy selection with whole system evaluations 

 Verification of feasibility and optimality when interacting with other solutions 

The assumptions behind this aim is that optimal feeding policy selection needs high level of 

complexity, the component distribution in the kit container has an impact on the logistics settings 

performance and local optimal solutions don´t imply an optimal performance of the system as a 

whole. 

1.2 Research questions 
The research questions to be answered are listed as follows: 

 RQ1: What are the key parameters that are related to feeding policy selection and logistics 

systems performance? 

 RQ2: Which way to select feeding policy is the most efficient with the given identified 

parameters? 

 RQ3: How can component allocation in the kitting container be integrated with the identified 

methodology for feeding policy selection in order to be simultaneously? 

 RQ4: How could the solutions generated from the feeding policy selection be evaluated from an 

overall logistic systems performance perspective? 

 RQ5: How could the logistics system be optimized by taking production parameters into 

consideration with the given solutions generated from the feeding policy? 

 RQ6: How could the obtained knowledge from the previous RQs be integrated into a decision 

support system to facilitate the design, redesign and improvement of logistics systems? 
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1.3 Expected outcomes 
The expected outcome is a decision support system that selects the most efficient feeding policy for 

individual component. This selection will be affected by the physical characteristics (dimensions and 

weight) of the components and the characteristics (dimensions, capacity) of their units load. The 

system will select the most suitable feeding policy for individual component and evaluate how this 

independent decision affects the system as a whole quantitatively by using both mathematical and 

simulation models.  

The decision support system will work following this steps: 

1. Input data/system constraints: product and unit load information is inserted in the DSS 

according to a predefined format. If the system has some constraints that could reduce the 

searching space they should also be included in this step. 

2. Selection of the feeding policy for each component individually. The cutting and packing 

algorithm will be used in this step with the purpose of allocating as much components as 

possible in a space limited container.  

3. Quantify the impact of the solutions generated in step 2 on the logistic system performance. 

4. The outputs of the mathematical model will be used as the inputs of the simulation model. 

5. Simulation model will evaluate the impact of the interactions of the solutions when performing 

optimization simultaneously. 

6. Send feedback to the mathematical model so it can re-evaluate the optimality of the solution 

and generate new ones taking into account this information. 

7. Generate diverse representations of the results in order to allow decision makers to understand 

the consequences of the different system configurations and to make their decisions with 

accurate facts. 

 

Figure 1. Decision support process 
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1.4 Internal and external validity 
The internal validity will be evaluated on different stages of the projects. It needs to be considered 

when validating the identified key interaction parameters between feeding policy selection, the 

performance of the logistic system (RQ3) and logistic and production system (RQ5). It is important 

that if they are defined as key parameters, they are independent variables. When evaluating the 

internal validity, it is important to verify that the observed changes in the logistics setting due to the 

variations caused by the feeding policy selection.  

At the beginning of the project, the external validity of the artifact won´t be considered. The interest 

will be focused on developing a prototype system that optimally selects the feeding policy and 

quantifies the consequences of the feeding policy selection in a specific production system. It will be 

a proof-of-concept phase. Once the concept is proved, the interest on the generalizability of the 

prototype system will arise. 

The goal of the project is to develop a decision support system, therefore there is an interest on 

making it applicable to as wider range of cases as possible. The involved company in the projects 

possess a vast amount of different logistics settings where the DSS can be applied, tested and 

validated; allowing the verification of the external validity of the device.  

1.5 Philosophical paradigm 
This project is built on the hypothesis that the effects of the feeding policy selection on a logistic 

system can be modeled by mathematical formulas. It also assumes that the behavior of a real factory 

can be replicated by a simulation model. This implies that the reality is regulated and ordered and 

that it can be investigated objectively. And in consequence, positivism is the philosophical paradigm 

which is tailored to this project. Positivism states that the world exists independently of humans, can 

be modelled and measured in a neutral way and that universal laws or behavioral patterns can be 

developed (Oates, 2006). All of them are applicable to this project.  
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2 Research strategy 
Design and creation is the selected research strategy. This chapter contains a description of the 

strategy itself and the argumentation that justifies why it is the selected strategy. 

Real world problems must be appropriately addressed when conducting research. They need to be 

correctly represented and modelled. Their solutions must be assessed using the right criteria in order 

to evaluate whether they add value or not to the body of science (March, 1995). Design science is the 

strategy that guides from real world software improvement cases to prescriptive research. 

Design science refers to “devising artifacts to attain goals” (March, 1995). It concerns with utility and 

theory as well as has clear differences between what it considers research outputs and research 

activities as shown in Table 1.  

Table 1: Information Technology Research Framework (March & Smith, 1995) 

 Research activities 

Build Evaluate Theorize Justify 

Research 

outputs 

Constructs     

Models     

Methods     

Instantiations     

 
Brooks (1987) differs with the research activity of building. The text presents the incremental 

development as an improvement process of “growing” a software instead of building it. This 

approximation tackles the issues presented by the main properties of modern software systems: 

complexity, conformity, changeability and invisibility. Incremental development starts with a face of 

top-down design followed by a bottom-up approach of growing by building up simplified prototypes 

of the aimed software and increasing its complexity on the different development steps until the 

final product is achieved. This increases effectivity, facilitates backtracking and conceives the 

software as a constantly evolving and dynamic entity. 

The previously mentioned works focus on the epistemological concerns of building and testing design 

theory. They also generates criteria to evaluate the contribution of the construction of the artifact to 

the body of knowledge. Gregor and Jones (2007) goes a step further and highlight the importance of 

clearly specify the scope and goals of the theory. That will make easier to communicate, justify, 

cumulatively develop and compare the theory. Instead of talking about activities or outputs, the 

authors specify the components of a theory eliminating ambiguity creating rigor and legitimacy for IS 

design theory. 
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Table 2. Eight components of an Information Systems Design Theory (Gregor and Jones, 2007) 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 Relevance for this project 
This project will follow the steps of the design and creation strategy process (Oates, 2006): 

Awareness: the need of creating and developing a decision support system for selecting the 

appropriate feeding policy for production settings. At present the feeding policy is selected following 

qualitative characterization and high level of aggregation. The reported literature lack an exhaustive 

and quantitative method of selecting the feeding policy. There is a valuable amount of collected data 

from the logistics systems in the company. They are not used in a proper manner due to the lack of 

applicable technology. 

Suggestion: to develop a decision support system which is capable of improving the performance of 

logistics systems with production performance parameters into consideration by mathematical 

optimization and simulation-based optimization. Cutting and packing algorithms will be used to 

maximize the number of components contained in the kit while simultaneously minimizing the 

logistics resources utilization. 

Development: key performance parameters of logistics systems need to be identified in order to 

compare different generated solutions. These solutions will be used as inputs in a model which 

Component Description 

1) Purpose and scope  
 (the causa finalis) 

“What the system is for,” the set of meta-requirements 
or goals that specifies the type of artifact to which the 
theory applies and in conjunction also defines the scope, 
or boundaries, of the theory. 
 

2) Constructs  
 (the causa materialis) 

Representations of the entities of interest in the theory. 
 

3) Principle of form and 
function 
 (the causa formalis) 

The abstract “blueprint” or architecture that describes 
an IS artifact, either product or method/intervention. 
 

4) Artifact mutability 
 

The changes in state of the artifact anticipated in the 
theory, that is, what degree of artifact change is 
encompassed by the theory. 
 

5) Testable propositions  
 

Truth statements about the design theory. 

6) Justificatory knowledge  The underlying knowledge or theory from the natural or 
social or design sciences that gives a basis and 
explanation for the design (kernel theories). 
 

7) Principles of implementation 
 (the causa efficiens) 
 

A description of processes for implementing the theory 
(either product or method) in specific contexts. 
 

8) Expository instantiation  A physical implementation of the artifact that can assist 
in representing the theory both as an expository device 
and for purposes of testing. 
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generates behavior factor quantification in order to evaluate the impact of the feeding policy 

selection on the production system. The last step will be to develop a decision support system based 

on the models which is able to generate a batch of optimized solutions with the given data. 

Evaluation: the decision support system (DSS) will be evaluated in terms of its functionality, 

consistency, accuracy, performance, reliability, usability and appropriateness with the company. The 

main purpose of the DSS is the generation of solutions within the optimal performance of the 

system. The DSS is not expected to be used by any person but by experts, so the accessibility, 

entertainment, aesthetic and user-friendliness of the system won´t be considered when evaluating it 

due to that they are not so important for the project in prototype stage.  

Conclusions: the design and creation process will be documented so it will be possible to discuss it, 

extract the new knowledge from it and create the possibility of duplication. It might happen that 

after evaluation the artifact is not functional or usable in the sense that it takes too long processing 

time or too complex input data process, even though it will need to be documented in order to add 

this earned knowledge to the body of science. 

These steps won´t be followed in a rigid way. It will be an iterative process. Evaluations and 

developments will create new awareness what will conduct new suggestion and further 

development. This will be an iterative process that will continue until the initial goals of the project 

are achieved. 

The process followed by the project is shown in Figure 2. It will start from left to right and the 

development and evaluation steps may be taken several times iteratively.  

 

  

Awereness

• There is no 
exhaustive, clear and 
easy to apply feeding 
policy selection 
methodology

Suggestion

•Creation of a DSS 
that is based in an 
innovative 
methodology

Development

• Framework for 
merging the 
different models

Evaluation

• Functionality

•Consistency

•Accuracy

• Fit with the company

Conclussions

•Document the 
process

•Dissemination

Figure 2. Research process 
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3 Research background 
This chapter presents the theories that support the project assumptions and presents the found 

gaps. It involves multiple areas such as logistics, mathematical optimization and simulation based 

optimization. 

3.1 Feeding policies  
Selecting the appropriate feeding policy is important for the efficiency of logistics systems. It is 

inappropriate to affirm that one feeding policy is better than the others in every aspect. Each one has 

its pros and cons (Caputo et al., 2016). The feeding policies that will be considered in this project are: 

1. Line stocking: it refers to the accumulation of big amounts of material in the assembly line or its 

surroundings. It can be described as a continuous supply mode where not repacking activity is 

performed (Sali et al., 2015). High volume unit loads, such as pallets or boxes, may be 

transported directly from the warehouse to the assembly station or to an intermediate store 

and afterwards to the assembly line. It is the most straight forward strategy due to the fact that 

the material is transported to the line in its original packaging. 

Some advantages of this policy are low risk of disturbing the assembly line due to high levels of 

stock close to the assembly operators, flexibility for change on the production sequence, 

requirement of a single type of vehicle, low or null repacking operations and low transportation 

frequency. Some disadvantages are the high holding cost, duplicated exposure of some 

components, larger space need in the material facades, risk of obsolescence, risk of component 

damage or preparation time taken by the assembly operator among others. 

2. Kitting: this policy refers to the creation of specific components kits depending on the final 

product. Each kit contains a certain amount of components that will be assembled on the line. 

There are two types of kits, the ones that go through the line with the corresponding product 

(travelling kits) and the ones that are transported to one single station because they only 

contain the components that will be assembled there (stationary kits) (Sali et al., 2015).  

The advantages of kitting are low level of inventory on line, avoidance of duplication on the 

exposure of the components or reduction on the time that the assembly operator consumes 

when picking material. Some disadvantages are space consumption for the repacking area, the 

need of repacking operators and the requirements of at least two different types of vehicles 

(one for moving the high volume unit load to the repacking area and another one for moving the 

kits to the station). 

3. Sequencing (or just-in sequence): In this system, several variants of the same component are 

assembled in the same station. The production sequence is used in the repacking area so 

minomis (movable unit load where no container is used) are loaded with the right components 

in the right order. Then, the minomi is moved to the corresponding assembly station. It is 

advantageous for components that occasionally appear in the assembly sequence, lines with 

space limitations or assembly lines with high variability on the production sequence (Sali et al., 

2015). The down side of this policy is that it doesn´t allow any flexibility in the production 

sequence and it requires a repacking area and knowing in advance the exact production 

sequence. 
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3.2 Methodology for feeding policy selection 
In order to develop a decision support system (DSS), it is required to define specific parameters for 

evaluation. The reported methods are not exhaustive and are difficult to apply in the shop floor 

(Caputo et al., 2016). Moreover the selection process is confusing (Hua, 2010).  

Battini et al. (2009) present a methodology to select what they called optimal feeding policy on a 

single component level. The optimality of the selected feeding policy is relative. They present a group 

of parameters that define the systems performances and show different ranges of their values to 

select the different feeding policies. This method lacks of external validity due to the fact that the 

presented values ranges are not valid for a vast majority of real cases.  

There are several factors that can be taken into account in order to measure the consequences of 

applying one or more feeding policies, such as demand frequency for each component, demand rate, 

components size, available area next to the assembly station, available space on the material facade, 

batch size of the component, size of the original component unit load, safety stock, distances to 

cover, assembly operator time consumption, repacking operator time consumption, warehouse 

distribution and vehicle speed among others. The huge amount of parameters to consider would 

make very tough to objectively compare solutions. Everything can be translated into a kind of cost, 

for instance, holding cost, workforce cost, maintenance cost and marginal space occupation cost. 

When adding all of them, we can get the total cost which is the result of the selected policies 

implementation. It provides a simplified way to evaluate the solutions, and to visualize the solutions. 

3.3 Cutting and packing algorithms 
The cutting and packing (C&P) algorithms were initially designed for minimizing the material waste 

when cutting sheets of material (Chernov et al., 2010). It predesigns the layout of the positioning of 

the different shapes to be cut so that as many as possible shapes are included in the sheet and also 

as close as possible from each other. 

It is applicable for both 2D and 3D problems as shown in Figure 4 and Figure 3.  

For increasing calculation speed, shapes can be simplify into polygons but they can also be exact 

copies of the reality. Shapes can be positioned in different rotation angles. It does not depend on the 

Figure 4. An example of a cutting problem (Chernov, 2010) 

Figure 3. An example of a 3D packing problem (Chernov, 2010) 
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interest and the required computational speed. Phi-functions are used to improve the performance 

of C&P algorithm and to effectively solve optimization placement problems. 

3.4 Simulation based optimization 
The drastic increment on the computers capacity has made it possible to accurately simulate 

complex system and to use simulation as a tool for obtaining realistic results of complex models. A 

complex model is a model that includes equipment, resources, decision points, decisions rules, 

sequencing procedures, routing and other logics that make it behaves as reality (Standridge, 2010). It 

allows less aggregation when representing the performance of the systems that when all these 

concepts need to be abstracted on mathematical relations (April et al, 2004), although all the inputs 

and outputs of the model must be statistically interpreted and modified. 

One of the main advantages of simulation is that it offers dynamic results which show the time 

influence on the system and how the variations of the entities affect each other. The results 

generated by a simulation model are quantifiable. This characteristic allows the comparison between 

different set-ups and scaled arguments to presents to the decision makers (Detty and Yingling, 2000). 

It allows experimentation with relative low cost and without risk of disturbances on the real system 

(Law, 2007). 

As a summary, simulation has all the functionalities of mathematical models besides it generates 

requirements and performance statistics, eliminates the uncertainty creating dynamic views of 

inventory levels, lead-times or transportation utilization while keeping flexibility to testing what-if 

scenarios (Fawaz et al, 2006). It also has some disadvantages such as higher lead time for developing 

the models and greater demand of computational capacity for optimization. 

3.5 Relevance for this project 
The novel methodology presented in this project will select the preferable feeding policy on a single 

component level. C&P algorithms will be applied in an iterative process.  At the beginning, simplified 

shapes and geometrical constraints will be used. 2D polygons will be selected in order to grasp an 

understanding of the way the algorithm works and the possibilities that it offers. Then the complexity 

will be gradually increased until that it reaches the point of optimizing the kitting container allocation 

in 3D taking into account the container volume, possible overlapping in certain components (as 

bolts), almost an exact shape of the volume occupied by component, separation space between 

components and rotation on the positioning within the kit container.  

Solutions will be evaluated in term of the total cost of the whole system by executing the selected 

feeding policy. As mentioned before this cost includes holding cost, workforce cost, maintenance 

cost and marginal space occupation cost. 

In the next optimization, solutions generated by the mathematical models will be used as inputs for a 

simulation model which allows a dynamic, interactive and variable evaluation of the solutions when 

they are performed simultaneously in the same system. 

The innovation of this project relies on the generalizability of the methodology, the possibility of 

using different feeding policies for the same station and even for the same family of components, the 

application of the cutting and packaging algorithm for the distribution of components within the kit 

container and the simultaneous evaluation of the solutions interactions consequences.   
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4 Data collection and analysis techniques 
Three different data collection technique will be used in this project: observations, documents and 

questionnaires. They will fulfill different necessities depending on the stage of the project and will be 

evaluated according to the type of data that they contain. 

Observations 

All the observations are overt. In this way, operators won´t feel that they are being evaluated. The 

interest of the observation is to understand the way of working in the system. The operators are 

considered as a part of the system so the interest is to understand what they do and how they do it. 

Observations will mainly be participant, the idea is to produce a rich description of the logistics flows 

and their setting. At some point, it will be necessary to execute some systematic observations for the 

time studies of the different tasks. The different tasks executed in the flows need to be identified and 

described in order to know when each task starts and when it ends. 

The data obtained from the observations will be qualitative as it will describe the way the system 

behaves and could be transformed into tree diagrams or flow charts. These diagrams and charts will 

be used as a base for the programing phase and will mimic the behavior of the system. 

Documents 

The existing records of the component characteristics and the unit load characteristics will be used 

(found documents). From them, some researcher-generated documents will arise, as there is no data 

base that contain all the necessary data. Documents containing the necessary information will be 

merged in order to get all the needed information in only one file. These documents will be seen as 

vessels, as their purpose to be a data “container”. They will also be analyzed according with its 

quantitative content. There is no a specific interest in the format of the document as soon as they 

contain all the interesting information. Some data will be discrete as the number of components 

within a unit load, but other will be continuous as the components dimensions. There will be a need 

of statistically analysis the time consumption on the different task executed in the different 

processes so they can be properly added in the models. 

Secondary documents will be used for the literature review. They will be used for the gap 

identification and the literature review. They will allow the identification of possibilities that will give 

scientific value to this project. These documents will be qualitatively analyzed as there is an interest 

on the information they contain that is formatted as a text. The idea is to compare articles, extract 

information and drawn conclusions from the qualitative analysis. 

Interviews 

Interviews will be semi-structured and unstructured for this project. They will be conducted with the 

purpose of evaluating the final developed project artifact and suggesting potential improvements. 

The idea is to evaluate the artifact itself and its utility. The interviews will generate qualitative data 

that will help to evaluate the functionality, performance, usability and fit with the company. 
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5 Project planning 
Figure 5 represents an overview of the time plan for this project. The six research questions are 

represented by the columns and the time spend is represented by the rows. Each row represents a 

quarter (three months).  At the end of the plan, there is a quarter as time buffer; it will be use in case 

there are some delays on the expected plan. If there would be no delay, this time period could be 

used for more publications. 

 

Figure 5. Project plan 

The objectives have been numbered according to the development of the artifact but they don´t 

indicate the chronological order which they will follow. There is a special interest from the company 

on developing simulation models that allow to test different strategies so they will be the first ones 

on being developed (RQ 4 and 5). Their development will take into account the expected input 

format that the mathematical model will provide, but it will also allow to manually generate inputs in 

that format and test them. This will not only allows optimization on the feeding policy selection but 

also provides information for comparison of different scenarios. After that the mathematical model 

for feeding policy selection taking into account component allocation within the kit container 

(research question 2 and 3) will be developed. In order to gather the necessary information for the 

licentiate thesis, a framework for the decision support system will be developed with the better 

performance models developed at that time. It will have the aim of proving the concept of multi-

level mathematical optimization and simulation-based optimization. Then the licentiate thesis will be 

completed. 

RQ 1 2 3 4 5 6 Publications

2015

2016

*

2017 *

*

2018 *

*

2019

*

*

2020

Ending seminar

Research proposal

Licenciate seminar
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After that, the complexity of the models will be increased and the knowledge earned from the 

iterative process of development will be applied. It is expected that in this stage the simulation 

models would be tested in several scenarios, so there would be improvement suggestions from the 

users that could be applied for making the artifact more efficient and applicable. The iterative 

increment of the complexity will follow until it is shown that increasing more the complexity doesn´t 

provide additional information.  

In the final stage, a decision support system for feeding policy selection in production settings will be 

developed and all the processes and followed methodologies will be carefully documented and 

refined as a Ph.D thesis.  
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