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Introduction

The motivation to study Brazil's North region is mainly due to its unique and single 

characteristics, such as: great territorial dimension, the influence of climate conditions 

on  the  use  of  surface  means  of  transportation,  and  this  region  has  several  inner 

connections strongly attached to river means of transportation that, besides being poor, 

doesn't interact with the other modals.

The population is mainly concentrated on the capitals of Amazonas state (Manaus) and 

Pará state (Belém),  which are economically stimulated mainly,  by a policy of fiscal 

encouragements related to the economical potentialities of the region.

In Amazonas state, the "Zona Franca de Manaus" (ZFM – Manaus Free Zone) is an area 

of  fiscal  exemption  that  was  created  in  the  end  of  60s  aiming  the  integration  and 

development  of  Amazonas  state,  giving  launching  conditions  to  the  development 

process  in  the  encouraged area,  reducing,  this  way,  the  disadvantages  related  to  its 

geographical position.

Due to these characteristics, the studies involving the region business systems deserve a 

deeper  view.  In  this  work,  a  business  system  turns  out  to  be  all  the  supply, 

manufacturing and distribution chain of any industry, in any activity area. A Business 

System can be simplified by the turning of entries (resources) into exits (assets  and 

services), but the consumers' requirements allied to the business complexity demand a 



high production mix from the companies and also flexibility during the whole process, 

low costs and mainly, a quick response to the market needs.

Taking  into  consideration  these  characteristics,  it  is  important  to  have  a  complete 

understanding  related  to  many  different  techniques  and  several  concepts  about  the 

operations. We also have to bear in our minds that despite the companies develop a 

long-term planning and Schedule,  they will  always  have to  be aware of the market 

volatilities, such as the changes on the technology platforms, that can take even a stable 

company  into  bankrupt,  because  of  the  lack  of  agility  and  adaptation  to  the  new 

circumstances determined by the market. To have an integrated vision of the business 

system  and  also  of  the  influences  that  the  market  has  on  it,  we  should  take  into 

consideration all  the sceneries and inter-relations among the actors that  compose the 

system,  at  the time of thinking about  the planning.  This way,  the systemic  thinking 

appears as an excellent option for an analysis tool.

The systemic system emerged as an alternative to the conventional  way of thinking 

(analytical),  that  puts the whole apart  and analysis  it  isolated.  This has been having 

good acceptance both in the academic field as in the industrial one. However, when we 

are  dealing  with  a  more  complex  system,  such  as  a  business  system,  the  systemic 

science shows that the systems cannot be understood by this way of analysis.  While the 

analytical  way of thinking isolates something in order to understand it,  the systemic 

reasoning puts it in a context of a wider whole, studying all the possible variables and 

their inter-relations at the same time and in an integral way. In this sense, the aim of this 

article is to propose a theorical model of managing the business based on the systemic 

view to be  applied  in  an industry located  in  the  North Region of  Brazil.  It  can  be 

implemented  in  an  industry  with  a  productive  process  that  presents  the  following 



characteristics: high products portfolio, minimum setup time and minimum production 

loss.  This  is  the  profile  of  the  majority  companies  in  the  region,  talking  about 

electronics sector.

Methodologically,  we have applied the systemic  vision on the creation process of a 

cognitive  map  of  the  business  system,  because  these  ones  are  a  way  of  graphic 

representation of discursive observation sets performed by a person, an 'actor', when 

treating an object or a phenomenon in a previously defined study, which receives the 

name of 'trouble'. To do that, we have used an application script of systemic thinking, 

identified as the stories narrative method that consists in understanding and intervening 

in a situation.

As results, we could verify that the initial model suffered some changes when it was 

applied on the analysis of the business system. The concept of system also suffers a 

change, and it starts to be understood as a set of parts that inter-relate, aiming to achieve 

some  goals.  These  goals  were  based  on  the  following  guidelines:  flexibility, 

regionalism, trackbility, fiscal disembarrassment, strategic thinking and environmental 

sustainability.

The  relevance  of  this  article  lies  on  the  application  of  the  systemic  vision  on  the 

observation of the business system when in the creation of the cognitive map aiming to 

stand for the studied object, where this one starts to be seen as a whole, including on its 

nalysis  all  the  elements  considered  as  being  relevant,  ending  this  way,  with  the 

paradigm of visualizing the chain in a linear way. The cognitive map of the business 

system allows the definition of a sequence of clear points, assuming a graphic form, and 

due to its simplicity, it is easily memorizable and passed on verbally to others.



Analytical way of thinking

Checkland  (1981)  says  that  the  analytical  method  is  based  in  two  fundamental 

conditions: (a) the interactions between two elements don’t exist or are inadequate and 

weak for being considered and (b) the relations which describe the processes are linear.

Kasper (2000) summarised the analytical procedure in three stages: a) the separation of 

the  constituent  parts  of  the  object’s  study:  at  that  stage  may observed the  analysis 

assumes that any phenomenon can be examined by separate examination of the parties. 

Part two doctrinaire principles:

- all the complexity of the universe can be explained from its basic components;

- relations between the components of any entity are directed by the law of cause and 

effect simple.

b) Isolated understanding from each party, having the characteristics reductionism and 

determinism,  where  the  first  incorporates  the  belief  atomic  where  all  the  reality  or 

experiences  can  be  reduced  to  recent  and  indivisible,  having  only  two  intrinsic 

properties: mass and energy and the second.

c)  Connecting of  acquired  knowledge to understand the whole.  On the basis  of the 

principle of mechanism which compares the movement of a phenomenon as a machine, 

which consists of a chain of events where each event is due to an event. Doesn’t take 

into account changes in the environment in which the phenomenon in observation is 

inserted, since part of the principle that machines are closed structures, which operate 

independently of external conditions which is exposed. 



Kasper (2000) says that  the main characteristics of thought analytical  based modern 

science.  Analytical  thinking  appears  almost  as  synonymous  with  scientific  thought. 

Kasper  (2000)  says  that  the  search  for  basic  elements  can  be  observed  in  various 

disciplines: in chemical there are periodic table's elements, in biology there are cells, 

followed  by  the  gens,  in  linguistics  there  are  phonemes.  The  exclusion  of  the 

environment is present in physics when it attempts eliminate all disturbing phenomena, 

by studying the relations of interest in isolation, cites it an example the law of free fall, 

where it is supposed that exist the  absence of external influences.

Kasper (2000) affirms that the applicability of analytical analysis is very limited, draws 

attention, for example, that the laws of physics cannot explain why a bird raises flight in 

a given time particular, so as don't explain why an embryo develops a body, and neither 

helps to understand why a given group of people solve to do war. The emergence of 

systemic thought arises as an alternative the inability of thoughts analytical deal with 

the various forms of complexity of the activities.

Systematical way of thinking

While  the  way  of  to  think  analytical   defines  the  analysis  as  the  form  of  isolate 

something in order to understand it, the systemic thinking act in a manner contrary to 

insert it within the context of a more wide (KASPER, 2000). The essence of systemic 

thinking is the change of mentality,  propose develop a new structure intellectual that 

seeks to describe the "complexity organised", visualizing networks dynamic interactions 

between the elements belonging to a system in study (BORGES, 2000).

Folledo  (2000)  defines  that  systems  are  formed  by  definable  elements  that  have  a 

behavior influenced by the structure of relations between these elements. To consider a 

system as a whole, it is understood that it's constituent part of a whole more limited the 



proposed  objective  to  watch  it.  The  limit  occurs  according  with  the  perspective  of 

researcher.

The limitations of the system, defined by its border, are of extreme importance for the 

study, because they ensure the identity of the system, because they allow understand the 

relation of the exchange between a system and the environment in which occur inserted 

at  the  border  of  the  system  and  considers  that  dynamic  behavior  of  the  system  is 

generally associated with the purpose of the system.

To understand and managing a system is necessary to understand some of the specific 

characteristics  and  relevant  (FOLLEDO, 2000).  The  same author  of  the  concept  of 

systems raises some characteristics such as:

a) In study the behavior of a system whose objective is to achieve its "optimum 

point", it's necessary to consider all the parties (components and subsystems), because it 

only show this performance when all its elements are present;

1. The parties to a system must be linked to a specific way for the system achieves 

its purpose. Each subsystem has its specific objective;

2.The  capacity  to  maintain  the  balance  even  when  submitted  to  external 

interference it occur due: the cycles of bond interactions, the causal that occur 

continuously in the system, between its various components;

3.The  relationship  of  circular  causality  derives  of  transmission's  capacity  of 

information  between  the  parties  of  the  system.  The  interrelations  reveal  the 

organization of cycles causal that generate structures responsible in producing the 

behavior presented by the system in study;

4.All systems have high complexity.



In this sense the Table 01 summarises the vision of the main authors here mentioned 

making a comparative analysis of the two thoughts.

Table 01 - Differences between the thought analytical and systemic.

TYPE OF THOUGHT

ANALYTICAL SYTEMIC

maintains the focus on the elements of a chain 
linear

maintains  the  focus  on  the  interrelations 
between the elements

considers the nature of interactions considers the effects of interactions

modify one variable by time modify a group of variables or structure total

based on the accuracy of details based on the overall perception

prompts action planned and its detail prompts action by objectives

knowledge of the details knowledge of the finality

static vision dynamic vision

Despite the thought systemic consider the whole, perceives that there is a process of 

analysis that takes into account the tools used in the analytical thinking, but to perform a 

systemic approach include-if the relationship between the elements, their influence on 

the interaction, and the external environment are taken into consideration.

Business system analysis upon a systematic view

Once clear the distinction between the analytical way of thinking and the systematical 

one, where: the first casts a static and punctual view during the studied phenomenon 

observation,  enabling  this  way,  changes  that  affect  a  variable  at  each time,  without 

taking  into  consideration  the  existing  interactions  between  the  studied  object 



components’ elements. On the other hand, the systematical way of thinking, in this case, 

fills all the gaps left by this analysis form that consists in separating the whole in parts 

aiming to study it separately and to reunite the reached knowledge searching for the 

completely comprehending (KASPER, 2000). The same author states that systematical 

analysis has a dynamic character and consists in isolating the studied object, inserting it 

in a wider context establishing the nature of relations amongst its constituting parts.

Borges (2000) points out that the systematical thinking overcomes the limit of being 

simply a tool to be used on the solution of problems, coming handy to be a technique 

that provides a vision about the constituting structures of a reality in a study providing, 

thus, a deep and diverse knowledge of the observed phenomenon. 

In this project, the study object comes to be the completely productive chain, initially 

comprising  right  from  raw-material  suppliers,  going  through  manufacturers, 

distributors, retailers until it comes to final consumers. Taking into consideration the 

internal and external processes to this chain, from an industry located in the Amazon 

Region, identifying the characteristics of logistic and fiscal characters. The productive 

process in focus should present a high mix of products, setting-up time, zero setting-up 

time and minimum production loss.

Reality levels

The Figure 01 illustrates the iceberg metaphor proposed by Andrade and Kasper (1997) 

where the iceberg layers represent the reality divided in levels. Folledo (2000) states 

that the visualization of the reality in study, structured this way, enables observation 

upon different points of view, enriching the analysis and the knowledge, therefore.



Figure 1 –Iceberg Metaphor

The Figure 01 describes the metaphor on the following way: the superior level, more 

visible, are the events, defined as occurring situations and being noticed by the involved 

people.  Based  on  these  events  is  that  explanations  about  events  determined 

characteristics  come up,  reason why actions  performed  with  this  perception  assume 

reactive nature. 

The behavior patterns come to be the events accumulated memories. They can also be 

defined as the events’ causes, or “events’ generators” according to what Folledo (2000) 

states,  because  the  events  can  be  defined  as  consequences  of  determined  behavior 

pattern.  



The third level,  identified as systemic structures,  is  the place where the constituting 

elements of the studied reality occur. In this point, we try to explain the influence that 

one component has upon other, that can also be understood as the sources to changes 

generation because they are about the richer phase for a system intervention.  

Assuming  the  premise  that  the  structure  generates  the  behavior,  Forrester  (1994) 

describes the mental models, the last level, as influencing agent of the involved actor’s 

behavior in the reality being studied, serving as basis for the event chain.

Systemic method application Route 

Senge (2006) proposed an application route for systemic thinking, identifying as story 

narrative  method  that  consists  in  understanding  and  intervening  in  a  situation.  The 

initial model suffered some alterations when it was applied on the analysis of the study 

object. The concept of system also suffers an alteration, beginning to be understood as a 

set of parts and interrelate to each other aiming to achieve some goals. In this project, 

when applying  the systemic  view on the observation of a business system,  this  one 

begins  to  be  seen  as  a  whole,  including  in  its  analysis  all  elements  considered  as 

relevant,  when  taking  into  consideration  the  different  impacts  generated  by  them, 

ending with the paradigm of visualizing the chain in a linear way. 

The Figure 02 shows, gradually, at the phases proposed by Senge (2006) of the systemic 

thinking  application  model  to  a  phenomenon  in  study,  adapted  by researchers  of  I-

NOVA Project.

Figure 2 – Systemic Thinking Route – Senge (2006) (adapted)



Working Team

According to Senge’s suggestion (2006), the research team was composed by seven (07) 

people, where there were four (04) doctors, two (02) master-degree students and one 

(01) under graduating student.  Aiming  to increase the contributions  number and to 

search a critical view of someone who was outside the researching circle, we could also 

count  on  two  (02)  volunteers  where  one  of  them  (01)  had  the  background  as  a 

production  engineer  master  and  the  other  was  a  graduating  student  in  production 

engineering.

Complex situation



It deals about the leading study phase, where the clear and concise description of the 

studied  system  is  possible.  Satisfying  the  requirement  of  the  second  phase,  we 

understand as Business System all the chain related to supplying, manufacturing and 

distribution  of  any  industry,  in  any activity  segment.  Highlighting  that,  for  I-Nova 

project,  the segment to be considered was the electronics one.

History by events

Aiming to enter the first reality layer, we have been trying to get to know the study 

object’s  contemporary  reality,  or  be  it,  theorically  fundament  the  way the  business 

system  is organized, looking for understanding ‘the today’ as a paradigm to be broken. 

In this phase, the study object’s frontiers are defined during the team dialogue, which 

comes to be the method’s main strategy. 

Key factors

Senge (2006) defines the key factor as everything that contributes to a result connected 

to the studied system or that might be subjected to variations. In this phase, the key 

factors are tied looking for each one’s view through different observation angles. At an 

initial  analysis,  the  identified  actors  were  Infrastructure,  Government,  Market, 

Knowledge,  Design,  Technological  Input  (TI),  and  Technology.  Trying  to  tie  each 

actor’s characteristics, they are defined through key words and/or expressions described 

as following:

1.Infra-structure: kinds of transportation infra-structures (modals), communication 

and availability;

2.Government:  the ruling agencies, environmental  policies, disembarrassing and 

delay.



3.Market: future demand, buying expectation, population growth, incoming raise, 

re-purchasing by the costumer;

4.Knowledge: capacitation, expertise; 

5.Design: costs, flexibility, trends, technologies, integration and standardization;

6.AT: information;

7.Technology: the acquisition of new technologies for the product.

8.Reminding that, in this step, the factors definition had not fit in yet.

Behavior

When penetrating on the behavior patterns level, we tried to recognize the actors that 

inter-relate to each other, looking for deepen the knowledge about the business system, 

emphasizing  the  systemic  thinking.  In  this  phase,  there  was  the  first  graphic 

representation form: map  of layers, illustrated on Figure 3.

Figure 3 –representation in layers of business system

In this first layout, the intention was to show the TI as a link among all the elements 

involved in the system. Besides supplying, an exploded view of Market, seen in the first 



level as a supplier and as a consumer, sub-divided  in suppliers for the first one and 

wholesalers, retailers and final consumers to the second one that concerns, in the end  of 

what we currently know as a supply chain: final product consumers.

Influences

In this phase, the aim  proposed by  Senge (2006) is of uncovering the inter-relations 

between the factors, aiming to know the structures that generate the behavior patterns. 

For doing that, some considerations had as important were defined, in a way of drawing 

the  form as  each  actor  influenced  the  others  or  register  the  nature  and  the  actors’ 

behavior. 

- Inter-relation of Knowledge with Technological Input 

The  TI  supports  knowledge  when  supplying  data  to  analysis,  decision  making  and 

action plans elaboration, according to the specifications of each actor. Besides retaking 

the relevant questions to the business system. It has virtual character when it makes use 

of artificial intelligence.

- Market

In respect to consumer market, we should take into consideration the matter o future 

demand, coming from the purchasing expectation, population growth, and income raise, 

among others. The system supplying market should be integrated to industry so that the 

reply time to the requirements from costumers can be answered as soon as possible.

- Government

The actor Government has great influence and transportation infrastructure, energy and 

communication.  It  also  has  relevant  importance  related  to  tributation  and  customs 

disembarrassment. It has as main role on the implementation of economical and socio-

environmental policies.



- Government Relationship – Infra-structure

As introduced as affecting element on the formation of industrial strategies, the fiscal 

policies  and  the  infrastructure  put  as  available  by  the  government  related  to 

transportation and means of communication,  represent important characteristics to be 

considered in the analysis of business system.

The model will probably predict a greater interaction between government and industry, 

trying to accelerate the fiscal bureaucratic processes in what is related disembarrassment 

currently needed for liberation of materials, among other internal procedures.

Archetypes

In the quest for an  archetype, we have elaborated a new way of graphic representation 

named “Thundera Eye”,  because the project’s aim was the creation of a theorical model 

that  wins  the  shape  of  a  map.  According  to  Senge  (2006)  once  schematized  the 

archetype,  it is possible to insert other elements considered important after its initial 

confection, enriching the study about the Business System. The Figure 04 shows the 

first version of  Thundera Eye.

Figure 4 – Thundera Eye

Yet,  in  relation  to  Figure  04,  we  can  observe  the  insertion  of  a new element:  the 

Legislation,  which  comes  to  be  all  the  fiscal  and  political  bureaucratic  processes 



connected to government. Another point is the map division in levels, where the first 

layer,  in  the  dark  blue  shade  is  the  representation  of  super-systems  and  the  actors 

Technological Input and Knowledge belong to the second level: the one from macro-

systems, defined as the last frontier of this business system under investigation.

The Figure 05 shows graphically the systems levels and the localization of the Business 

System, represented by the set of actors identified in this process phase. It is worth to 

highlight that TI gets the shapes of the lines that connect all the system levels: in this 

moment, it is clear that this actor’s role is of inter-connecting the systems right from the 

macro one to the micro one via information processing and distribution.

Figure 5 – System Levels

Mental Models

The sentence that defines the project elaboration of a conceptual context is “Creating an 

image  ahead.”  To understand the  today as  a  paradigm to  be broken is  the  implicit 

challenge on the creation of a theorical model that comprises all the productive chain of 

a company, called here as business system. The research group identified the quality, 

figuring as a philosophical goal to be reached by the business system’s integrants, in a 



different  view  from  the  one  used  by  the  market,  as  a  previously  determined 

specification.

The phases 9 and 10,   Computer  Modeling and Reprocessing  respectively,  are  not 

applied  on  the  conceptual  model  development  proposed,  because  the  propose  is  a 

conceptual model.

Thus, when the application method Trial  is concluded, accomplishing the previously 

mentioned alterations such as: understanding the existing relation nowadays, modeling 

the systemic analysis as how “it could be”, and looking for the best relationship way 

and taking out the two last steps of the proposed model.

We  hereby  list  the  actors:  Market,  Infrastructure,  TI,  Government  and  Design, 

Knowledge  and  Legislation.  The  quality  has  come  to  be  one  of  the  necessary 

philosophies to the harmonic relationship among the actors that compose the business 

system.

The Cognitive Map

According  to  Ohno  (1997),  a  Business  System  can  be  simplified  by  the  entries 

transformation  (resources)  in  exits  (personal  estates  and  services).  However,  it  is 

important that the managers have a complete understanding about several techniques 

and several concepts about the operations. 

A Business System is like the human body. The human body has anatomic nerves that 

work  independently  from  human  wishes  and  motor  nerves  that  react  to  human 

commands  to  control  the  muscles.   The  human  body has   impressive  structure  and 

operation; the sophisticated balance and the precision that the parts of the body adjust 

themselves in the whole are things that are even more amazing.



In the human body, the anatomic makes us to salivate when we see something that the 

brain considers tasteful. It accelerates out heartbeats during physical exercises in a way 

to activate blood flow. It executes other similar functions  that automatically respond  to 

the body’s  changes.  These functions are performed unconsciously without  any brain 

orientation.

The systems need to start thinking about how to install an autonomic nervous system in 

the organization itself. For instance, in the production area, an autonomic nerve means 

making judgments autonomously in the lowest possible level; for instance, when to stop 

production,  which  sequence  to  follow  on  the  pieces  manufacturing,  or  when  extra 

working hours are necessary to produce the necessary quantity.

These discussions can be done by the factory’s employees themselves, without having 

to consult the production planning and controlling department or the engineering one, 

that correspond to the brain in the human body. The factory should be a place where 

these judgments can be done by the operators independently.

In the daily enterprising practice, the Production Planning and Controlling Department, 

as  information  center  sends  several  rules.  These  plans  should  be  then  continuously 

modified.  As it  is  the department  that  really  affects  the present  and the future of a 

company, we could say that it stands for the vertebral column  in the human body.

The plans change very easily. The world business not always develop them according to 

what was planned and the orders must quickly change in response to the circumstances 

changes.  If  some  is  attached  to  the  idea  that,  once  established,  a  plan  cannot  be 

modified, the company cannot exist for a long time more. 

Therefore, a system must have reflexes that can quickly and smoothly respond to the 

small changes in the ambience without having to go to the brain. It is similar than the 



reflex of blinking eyes when there is some dust on them or the reflex action of a hand 

that quickly withdraws when touches something hot. However, the system  needs to 

improve its reflexes to adapt  itself to the changes.  

For instance, if a small change in a plan should be followed by a brain order to work 

(for  example,  the  Production  Planning  and  Controlling  Department  sending 

manufacturing orders and forms of planning changes), the company Will be unable to 

avoid Burns or bruises and will  miss great opportunities. The construction of a fine-

tuning mechanism in the company in a way that the change is not felt as a real change, 

is just like implementing a nervous reflex in the body.

Following,  we can  see the creation  process  of  cognitive  maps  suggested  by Franco 

(2001),  where  the  first  step consists  in  describing  the  object  or  the  phenomenon in 

study, for which we search to construct a cognitive map, in this point we can go straight 

to the second item, because the definition of the business system,  just like its limits, had 

its execution during the application of systemic thinking.

The second step consists in identifying and classifying the primary evaluation elements 

(EPA), bearing in mind that the getting process of the EPAs, according to the previously 

mentioned author, encourages the research group’s creativity,  indicating the elements 

that we judge as being important. This way, other actors appeared, and looking for a 

previous definition,  some words or expressions that seen as keys  when defining the 

concepts of new elements were allocated, such as showed in Table 2:



Table 2 – Key words of the actors of the system of business
Economical – Financial Regional Aspects
·               Costs; ·               Legislation; 
·               Financial Management; ·               Tax Breaks;
·               Accounting; ·               Culture;
·               Investment; ·               Manpower;
·               Resources; ·               Logistics;
·               Returning and ·               Organizational behavior;
·               Profit; ·               Geographic localization;
 ·               Geography and
 ·               Demand

Infrastructure. Intellectual Capital

·               Research and development;
·               Capacitation  and  motivation  of  the 
Manpower of the business system integrants and of 
the community;

·               Waste (final destination); ·               Employee valorization;
·               Costs reduction; ·               Leadership development;
·               Practices  and  methods 
development; ·               Develop the ‘think’ verb (anti-alienation);

·               Raw-material;  biodegradable 
and; ·               Enterprising vision;

·               Energetic Efficiency ·               Investment in qualification programs and
 ·               Career plan;

Socio-Environmental Aspects Production
·               Decision Making; ·               Integration of all business system actors;
·               Optimization; ·               Decision Making;
·               Investments and ·               Optimization and
·               Quality; ·               Investments.

Technology Design
·               Artificial intelligence; ·               Esthetics;
·               Interactivity; ·               Integration;
·               Science; ·               Innovation;
·               Practicability; ·               Practicability;
·               Modernity & Innovation; ·               Sophistication;
·               Environmental Impact; ·               Customization;
·               Solution; ·               Standardization;
·               Traceability; ·               Desire;
·               Necessity; ·               Consumption Incentive;
·               Future vision; ·               Status;
·               Investment; ·               Convergence;
·               Comfort & Facility and ·               Transformation and
·               Education. ·               Segmentation.



Market Infrastructure
·               Future demand; ·               Modals; 
·               Purchasing expectation; ·               Communication and
·               Population growth; ·               Availability;
·               Income raise; Government
·               Re-buying by the costumer; ·               Regulamentation Agencies;
·               Costumer; ·               Environmental policies;
·               Retailer; ·               Disembarrassment and
·               Wholesaler and ·               Delay.
·               Technologies. TI
 ·         Information Treatment.

After having done the data collection of all actors that will compose the cognitive map 

of the business system, we can move on to the next step: the one of classifying the 

elements. It can be observed that some of the first actors did not have related key words 

because the concept was previously thought, when we were in the first phase. Here you 

are the concepts to each element:

Economical - Financial

It  aims  to  optimize  the  use  of  economical  and  financial  resources,  to  finance  the 

business system actors, to support the corporative strategy and maximize the profit with 

socio-environmental responsibility.

Strategic Thinking

The business system looks for reaching specific goals through a flexible way, based on 

present time but with future vision.

Regional Aspects

They are conditioners related to the beliefs, behavior, values, institutions, moral rules of 

a society that impact, among others, in their economical, legal, geographical, political, 

technological and educational activities.

R&D (Research and Development)



Specialized units referring to creation and development activities of products, processes 

and  services,  using  intuitive  and  scientific  methods  without  having  pre-determined 

results but with general satisfaction forecasts of people who are directly or indirectly 

involved  in the business system (stakeholders).

Intellectual Capital 

Riches or available values in the form of capacity of understanding and adapting the set 

of  information  and  knowledge,  related  to  people,  methodologies,  patents,  projects, 

relationships, among others, adding value to the product.

Socio-environmental Aspects

It is the commitment relation of business system with all audiences that it relates itself 

directly  or  indirectly,  practicing  compatible  actions  with  the  sustainable  socio-

environmental development.

Production

Transformation of raw material, personal estates, services and other estates and services 

with bigger addicted value.

Technology

It is the product, process and management expertise along the business system.

Design

Encloses  considerations  about  the  suggested  demands  by  customers  and  other 

ergonomic and artistic trends. Matters of standardization and customization should be 

considered, where:

Standardization: aims systematize the business system processes. Customization: looks 

for personalize the product, searching to reach different target-audiences.

TI



Acquiring, organizing and distributing information along the sub-systems, aiming the 

business system integration (internal and external ambiences), composed of:

Hardware: that stands for the server role where all the data proceeding from the first 

business system layer (data warehouse) will be stored and;

Software: it is introduced here as an interface (or programs that communicate to each 

other) responsible by the information interaction and treatment (data mining)

Market

The business visions take into consideration regional factors from its consumer market 

and from its supplying market as well. 

It uses tools such as opinion surveys and demand forecast, but these ones will echoes 

directly on the elements.

Knowledge

Business system appropriation by the capacity of reasoning  and learning in a logical 

way,  independently  of  any  appropriation  form:  such  as  definition,  clear  perception, 

completely apprehension, clear apprehension, analysis among others.

Infra-structure

It  comprehends the necessary ways for the adequate  materials  and information flow 

along the business system and impacts on the system total costs.

As following, we suggest the search of actors’ identification that inter-relate to each 

other just as pointing their enlacement reason as well. Having in mind the procedure 

introduced in the third step of the construction method of cognitive methods postulated 

by Montibeller (1996) and Franco (2001).

In addition, for not treating of a hierarchical cognitive map, we can go ahead to the last 

step, that shows the representation of a business system cognitive map, using the CMAP 



software as illustrated in Figure 06. As it can be seen, this picture is extremely diffuse, 

not allowing a clearer vision about the business system structure.

Figure 6 – Business system inter-relations (through CMAP)

Discussion

The map of divided in function of six guidelines,  which are:  flexibility,  regionality, 

disembarrassment, strategic thinking and environmental sustainability. As the maps can 

be visualized in function of routes, in this last way of representation that endorses and 

clears  the final  considerations,  we took out  the pollution  caused by the other  inter-

relations and we left only the actors that are directly related to the guideline in analysis.

The Figure 08 stands for the way to be followed to achieve the flexibility, which must 

be understood in function of two different parts: standardization and customization, that 

in spite of looking antagonist, they lose these differences when we put available to the 

costumer the possibility within a limited margin of options, standardizing, this way, the 

final consumer choices. The flexibility affects directly on the Production actor, besides 

being inter-connected to TI, because this actor is who allows the access to the final 

consumer choices, taking the market trends into consideration. The cycle closes in the 

moment that, after the business system is started via ATs that filters the information 

generating the Ordem de Serviço (Service Order –OS/SO) which is the starting signal to 



begin the activities to be developed by the Production actor, finally going to, and the 

costumer  delivery.  The  R&D Department  has  the  role  of  supply  the  flexibilization 

process, because it will act on the development of equipment, processes  that enable the 

standardization desired by the process. Just like the Design Department, that, together 

with  R&D, creates  the  products  models,  layouts  and functions,  having  in  mind  the 

flexibility perspective. 

Figure 7 – Flexibility

The regionality route, represented by Figure 09, comes to be one of the most important 

aspects  of  the  project,  because  it  is  the  entity  that  supplies  the  characteristics  of 

determined  region,  providing  the  applicability  in  any  environment.  It  takes  into 

consideration  culture,  habits,  geography,  philosophy,  religion,  al  last,  all  panacea  of 

variables that can affect the model directly or indirectly. 



The market has a direct relation with the Regional Aspects, just like the Design because 

they are the local peculiarities that determine the market expectations and the product 

trends that come to satisfy the consumers from the studied region as well. The relation 

with the Government is about legislations, such as fomentation law, working incentives, 

just like infrastructure, making the products transportation workable via air, road or sea.

At last, the Intellectual Capital actor is found directly related with the Regional Aspects, 

because these ones influence on the kinds of processes, behavior, and working hours, 

influencing directly on the formation of industry working force.

Figure 8 – Regional Aspects

The  traceability,  due  to  the  necessity  of  process  tracking  techniques  development, 

equipments and products is directly connected to R&D that comes to be the responsible 

actor  for  the  researches  in  this  area,  using  the  Artificial  Intelligence  resource.  The 

Design department also represents an important actor in this matter because, during the 

institution of a product, the traceability matter should be taken into consideration. 



The production is the main objective of this guideline,  because when we launch the 

micro vision upon this actor, we intend to have a clear view of each element component 

of productive process, including the post-sale matter. The TI can be the business system 

data and information manager, that comes to be the actor of fundamental importance in 

what is related to traceability, because we want this process visualization to be formed 

online.

Figure 09 – Traceability 

Another  important  item of  guidelines  is  the  disembarrassment  that  possess  a  close 

relation with the regional aspects and the government. As we have Amazon Region as a 

base, due to some of the project’s premises, we thought about a warehouse that would 

be allocated inside the company performing a role  that  would be similar  to  receipt, 

because once the traceability is established,  the inspectors would have how to know 

online the materials  list,  both domestic  and imported  (right  from the supplier).  The 

central idea is based in offering a way by which the Government can do a  forecasting 

of the annual tax collecting, summarizing in a single installment based on the historic of 

the last twenty-four (24) months, and when this initial amount of money is paid, we 



avoid the illegal withholdment by the company, and it is left for the end of the year, a 

reasonable agreement fro both parts.

The R&D department performs a very important role in this matter because without it, 

we would have an internal section, with capable intellectual capital responsible for by 

the development of software that provides this integration between the company and the 

government. The TI, which is present in all business system processes, would help on 

the Decision Making because this would be the way by which this annual tax collection 

would be forecasted. Highlighting that, this procedure would be applied both to the final 

product generating insumes and to the equipment used in the productive process as well. 

Yet in relation to the Government’s role, we mention the legislation matter that when it 

takes  the  environmental  character,  it  directly  impacts  on  the  socio-environmental 

aspects, just like the infrastructure matter through modals, enabling the Best usage for 

the means of transportation that make use of an intermodal process.



Figure 1 – Disembarrassment Actions

The strategic thinking passed as from actor to the philosophy to be used by those  that 

are part of the business system, just like the quality department. Its main characteristic 

is based on the vision of the future, planning all the company’s internal processes. In 

what  is  related  to  minimum  warehousing,  the  strategic  thinking  just  like  the  TI 

department,  they  make  use  the  artificial  intelligence  as  a  support  to  the  Decision 

Making process and not only to the forecasted demand, but taking in consideration all 

the bureaucratic, fiscal, transportation and regional relationships processes. In this way, 

AI helps TI raise all the external factors that can in the future impact on the maintenance 

of the minimum stock. 

In  this  aspect,  the  strategic  thinking  also  takes  into  consideration  the  stakeholders 

expectations, that is, it also looks for the expected return by Financial Aspects.



Figure 2 – Strategic Thinking

In  the  current  world,  we  cannot  put  aside  the  environmental  matter  that  looks  for 

keeping  the  quality  of  the  current  conditions.  It  presents  a  financial-economical 

character having a minimum vision of the future in relation to the application of 5R 

(because in Portuguese, all the five items begin with the letter ‘R’), which are: waste, 

reuse, recycling, energetic recuperation and environment. These items directly affect the 

R&D  and  Design  departments,  once  both  of  them  should  work  together  on  the 

development of materials and equipment with a useful-life thought beyond its use by the 

final consumer, but taking into consideration its permanence in the environment as well. 

This  way,  it  shows  a  company  with  environmental  posture,  a  more  intelligent  and 

improved management which views a better future.



Figure 3 – Environmental Sustainability

Figure 13 – Business system management map



Due  to  the  routes  language  become  really  complex,  we  have  decided  to  present  a 

management map, beyond basing it in guidelines, we also relate it to the main involved 

elements in a condensed way. Thus, we can highlight the following items:

Information: Evidently, this task is directed to TI, and this one will become responsible 

by the information receiving, being through the supplying market or being thought the 

consuming market.  

Customization: As it was already presented by the routes system, the customization is a 

relation  between  TI  and  Innovation  departments  (presented  in  this  new  form  of 

representation by the grouping of R&D, Design, Technology and Intellectual Capital 

elements), responsible for part of the business system creation.

The other inter-relations presented here ratify the routes planning, as for instance the 

inter-relation between Infrastructure and the Government (Governmental Relations), the 

relation  between  the  Strategic  Thinking  and  The  Financial  Aspect  (Strategy),  the 

Decision Making about Artificial  Intelligence,  as part  of the Knowledge (Learning), 

making the minimum stocking practical. 

Thus,  the  two  representation  forms  complement  each  other  and  become  harmonic, 

making it clear to anybody that there is an integration necessity of the management 

system elements, be it through a greater agility from the Government, production and 

supplying  market,  or  through  a  bigger  costs,  insumes  consuming  and  production 

predictability.  Beyond,  of course, the quest  for a clean production,  for a sustainable 

vision  application  (Environmental  Sustainability),  as  a  form of  making  the  product 

become more standardized, and also making the production system become more stable, 



or still  giving the costumer options of helping on his or her product institution,  in a 

more customized and more adequate way to his or her needs. Summarizing, we look for 

thinking about accompany with a vision for the future.
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