
011-0043 

 

ANALYSIS OF THE INFLUENCE OF THE STRATEGIC MANAGEMENT OF THE 

ETO DEMAND ON THE MANAGEMENT OF STOCK IN A PRINTING INDUSTRY 

 

MSc. Paulo César Chagas Rodrigues 

Universidade do Sagrado Coração (USC) 

Rua Irmã Arminda, 10-50, Jardim Brasil 

Bauru, SP, Brasil, CEP: 17011-160 

E-mail: paulo.rodrigues@usc.br 

Phone: +551481112815 

 

Dr. Otávio J. Oliveira 

São Paulo State University 

Av. Eng. Luiz Edmundo C. Coube, 14-01 

Bauru, SP, Brasil, CEP: 17033-360 

E-mail: otavio@feb.unesp.br 

Phone: +551431036122 

 

Abstract 

 

Organizations are adopting industrial production models with priority given to reducing costs 

and increasing the quality of their processes and products. Optimizing and rationalization the 

inventory management is a great opportunity for these companies conquer these goals. For 

their achievement was chosen by the methodology of study of case. Data were collected 



through the intersection of the following tools: semi-structure, document analysis and 

observation in loco. Revisions are made in theoretical work on the following topics: 

management of materials and management system demand. These themes guided the search, 

allowing a greatest criticism about the collected data and information generated. The study of 

case was presented with a characterization of some aspects of the influence of demand 

management strategy on the management of inventories. 
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1 Introduction 

The inventory management models are differed by the level which the variables represent the 

reality, for exemple, the volume and size of the cargo stocked, the economic lot of selling and 

production, forecast demand, having an important strategy for the companies success theis 

giving support to the demand management strategy, making the inventories better as a 

generating factor of profits and financials. 

Trying to reduce costs, raising the productive earnings and to adapt the products 

characteristics and the production processes to the market necessities, the organizations are 

forced  to review their production models, so they can provide a bigger profit reliability; since 

the biggest past of the raw materials of the graphics industry has particular specifications 

according to their stock conditions, since they are very sensitive to humidity, inflammable and 

have a reasonable short time of validity, which can cause a loss to their commercial value 

which  can cause waste fullness. The inventory management tries minimize these possible 

losses with a racional use, making the production management a very important toll. 



The aim of this article is limited to the study of the strategy influence in the demando n the 

inventories management in company in the graphics sector, whose industrial plants are in the 

city of Bauru, in which of them uses the engineering-to-order to define the strategy of the  

demand management strategy. This way  we tried  to restrict the analysis purpose in relation 

to the subject to be studied (inventories management), in relation to the productive sequence 

(graphics sector) and, also in relation to the geographic focus (Bauru/SP). 

2 Inventory Management 

 The activity is the management of stocks held by the need to control the products and 

their waste. This type of activity is justified in relation to the advantages and disadvantages 

inherent in the existence of levels of stock. On the one hand, this action induces positive 

characteristics such as to allow the regulation and decomposition of the production process, 

providing a range of options to the customer, purchasing discounts depending on the quantity 

and protection against high prices (HEIZER; RENDER, 2001; PIZZOCARO, 2003).  

 For Haller, Peikert and Thoma (2003), the management of inventories down clear 

rules of how to control the flow of material when inexpected situation happen, as the 

unexpectedly low processing, tools setbacks or when the line stops. If the flow of material 

worked is as it was planned, the management of inventories does not limit the flow, but it is 

active to work with in future emergency. Only the management of inventories in line is 

supplemented as long as there is a control of the material started inside the chain of 

proceedings. 

 Shingo (2001) notes that for an effective reduction in production costs, waste must be 

analyzed and considered weighed because they are interrelated and are easily hidden by the 

complexity of a large organization. 



 The concept of an economic lot EOQ (Economic Order Quantity) was developed by 

Ford and Harris in 1913 and based in the logic that the optimum amount to be produced is the 

one that has both a lower cost of application and stock recognizing the factor trade-off 

between the size and application, if the size of the lot increases, the stock increases and the 

frequency of deliveries and setup are reduced. The cost of application is the process of 

preparing the product (setup), transportation (freight) and issuing the request. Therefore, the 

bagger the amount produced, the lower the cost of preparation due to gains in scale. 

Conversely, the cost of stock is related to the capital invested in stock and thus the greater the 

amount of stock, greater is cost (CASTRO, 2005; HOPP; SPEARMAN, 2000). 

 The authors also cite the following types of lots, as the most used by the organizations: 

economic lot of buying, production, with allowed absences, with discounts for volume and 

with restrictions. 

 The economic models of lots should be developed by taking into account the varying 

estimates of demand as a way to be closer to the reality. Forecasts are basic inputs for many 

types of decisions in the planning of effective demand which is mainly responsible for the 

success of the supply chain and is of vital importance in the proper use of the equipment, to 

carry out the replacement of materials at the time and in the right quantity and for all other 

necessary activities for the industrial process are properly programmed (RITZMAN; 

KRAJEWSKI, 2003; MARTINS; LAUGENI, 2005; STEVENSON, 2005; ARNOLD; 

CHAPMAN, 2004).  

 Can emphasize that it is never sure of the amount being requested by customers and 

the amount to be sent to storage, can not expect that the applications are actually received 

before starting to plan what to produce. Are used for both qualitative and quantitative 

techniques as a way to prepare the estimates (CHING, 2001; ARNOLD; CHAPMAN, 2004). 



3 Policies for inventory management 

 According to Darú (2005), a decision reflected in the positioning of the production is 

its policy of stock with respect to their finished items. This can be basically of four types: to 

produce for stock (Make-To-Stock - MTS), produce custom (Make-To-Order - MTO), 

assemble to order (Assembly-To-Order - ATO) or custom design (Engineering-To-Order - 

ETO). The possibility of keeping stocks in each production system is presented as separate, 

having its own interaction with customers. Picture 2 shows the four types. 

 
Picture 1: Represantation of types of demand management. 
Fonte: Darú (2005) 
 

 According to Jemaï, Karaesmen (2007), the MTS model requires the existence of 

finished products in stock to meet all the sale orders that the company receives, this model is 

used to forecast the demand on the applications approved and sent to the warehouse, a 

measurement of the volume of stock needed. 

 According to Rother (2005), in the MTO model sales orders start the entire production 

process of product that there isn´t in stock which should be available to customers in a pre-



determined time, this model seems ideal when there is a high variation of product and when 

the situations of production are considered unsuitable for the continuous flow of production. 

 In the ATO, the main components of a specific product is produced to stock based on 

a forecast of demand. When the request arrives, the assembly of the product is run, using the 

components previously produced. The advantage is to reduce the lead time of request, since 

the time of final assembly is reduced. It is appropriate when a small group of components is 

used to produce a large number of the finished products, so a product is different from another 

in terms of inclusion or the changing of one or a few components (BERTRAND; 

ZUIJDERWIJK; HEGGE, 2000). 

 The ETO model can be regarded as an extension of MTO strategy, in which the design 

stage of the product is made to order and based on the client`s needs. In this model the 

products tend to be highly influenced by the interaction with customers. The order of the main 

business processes in this strategy is very similar to the MTO case, with the inclusion of the 

"product design" after the "selling" process (MEREDITH; AKINC, 2007). 

4 Case Studies 

The case study was conducted in one company in the graphics sector, in which is used the 

demand management strategy Engineering-to-order in the business unit forms of variable 

data. 

The company started its activities in the year 1985 in the city of Campinas/SP, because the 

regional logistics was propicious for the supplies and also for commerce. In 1989 its operation 

was transferred to the city of Bauru/SP, whose development potential of the region gave 

excellent perspectives to develop its business in a long time period. 



Its main products are: forms in general, and ongoing plans, labels and stickers, reels for 

commercial automatization and variable data to personalize products, the study delimitation 

will be their line of variable data. 

The planning for the production of their variable data form (invoices, tickets etc.) is done 

based mainly in the applications and supplemented by informations on the amount of the 

material in process, inventory, production routes, production time and through the relative 

dedication of the lines to a specific product category, according to the volume to be produced 

and the quality level and delivery criticality. 

4.1 Summary of the main characteristics of the company study 

In Picture 2 it is presented a chart comparing the main characteristics of the  inventory 

systems with a demand management of the companies studied. 

 

Characteristics Company 

Market Variable data forms (invoices, reports, personalized receipts). 

Production 

strategies 

The strategy used in the unit that produces the variable data forms 

(invoices, tickets etc) is Engineering-To-Order (ETO), because this 

product isn’t seasonable, but it is a product that has a level of a singular 

customization, according to clients’ need, the tax government department, 

which cannot be kept in stock. From this point of view and from the 

informations that are given by the ERP system of Dataflex company (sales 

by price range, category and history of clients, localization), the board of 

directors together with the management areas from the company conceive 

an economic lot of production and purchase.  



Demand 

forecast 

The demand forecast is conceived by the directors based in the 

informations given by the departments of marketing, sales, PCP, 

warehouse and production. 

The demand forecast will be an important fact from the production 

strategy ETO, since from the demand forecast will be defined the variable 

that will form the production strategy. 

The demand forecast is re-elaborated every four semester as a way to get 

information more reliable and closer to reality of the consumer market, 

the following variables are adopted: contribution share, mistake forecast, 

an average percentage in the lack of supply, lead time to order and deliver 

the product, a sales history of the client, price zone and the product 

category. 

To complement and have more reliable informations it is adopted a simple 

average calculus method, thus from the forms sales an arithmetics average 

is done the sales forecast for the next month. 

Layout 

Company has a functional layout and inline. The transformer Equipments 

are found next to each other, in a stocking area before and after the 

process. 

In the functional format, the off-set equipments are placed in parallel to 

permit a simultaneous operation, therefore permitting the process of one 

or more order or an order in more than one printer according to its priority 

or volume. 

The sheets for biding equipment are also found nearby and working in 



parallel to attend all the productive volume, defined by the PCP staff. 

The project for the location of the equipments, or better, its distribution 

inside the industrial unit is to provide that all the process be in sequence, 

allowing fewer people around, machines and raw material between the 

processes. Being divided in two areas: off-set printing and biding. 

The area layout of stocking among its transformer resources and its 

position in the factory is measured based in ETO productive strategy; 

noting that the limiting resources of the process are the biding 

equipments. 

Inventory 

managements 

The warehouse staff together with the PCP and production perform the 

inventories management, thus creating information about the raw material 

volume used during the week and which should be the interval to supply 

the inventories of raw material for the supplier.  

The inventory level of raw materials is rather  high when compared to the 

level of the inventory, because between the off-set printing and the biding 

process, the volume stocked is processed in up to six hours. 

 But the volume of finished product is small. Because it is delivered to the 

final client in a period of 24 hours. 

The inventories management supports the ETO production strategy with a 

volume of inventory up to four weeks. This volume is adjusted according 

to when the sales staff closes deals. They also try to work with the PEPS 

methodology and the financial measurement is done based in the average 

cost method. 



Because the daily volume of inventories in process is not so high, they 

work with the PEPS methodology and the measurement of the raw 

material in process is done based in the average cost. 

The inventories in process occurs in three distinct moments: 

a) Supplying the off-set equipment with a paper winding reeler that Will 

make the printing of the variable data forms. 

b) After the printing occurs the variable data forms storage printed and 

that will supply the binding equipment to make the final product; and  

c) After the binding, the variable data forms have been already arranged 

according to its quantity of copies which are already packed in boxes and 

ready to be delivered to expedition. 

The inventory management in process follows the patterns that are based 

upon the ETO production strategy, so there won’t happen the unnecessary 

inventories creation and with the raising of the storage costs and the 

lessen price. 

Inventory 

avaliation 

The inventory avaliation is done based in the average cost of the 

inventories and production. Based in the following variables: volume 

produced in the previous month, sales forecasts, in the specialized manual 

work and in the strategic planning it is evaluated the sailing economic lot, 

in parallel to the management strategy.  

Approximately 80% of stocks are stored at the supplier, which has a 

monthly planning of supply and will supply the company during the 

month, with deliveries scheduled. 



Setup 

The setup of the off-set equipment has an average time of twenty-five 

minutes, because it involves the change of the printing sheets, paint 

supplies, blades and printing rolls adjusting and the speed definition and 

printing quality. 

In the biding equipment, the setup occurs according the number of copies 

of forms, its size and printing rolls adjusting in an average time of ten 

minutes. 

 The ETO strategy influences the setup time because there shouldn’t have 

delays, because the deliveries have a very short lead time. Thus, the stops 

to the setup should be setup to occur between one order and the other, 

never during the execution of an order. 

Supplies 

The raw materials supply occurs in predeterminated periods which are 

agreed with the supplier, this supplying is done in a continued way. 

For choosing, the main provides some rules are followed: their product 

quality, their delivery time, their supply capacity etc. 

The supply dimensions are organized from the forecast demand in which 

the forecast demand method used is simple so they can about three or four 

weeks of production. 

The supply process of raw material is parallel to the ETO production 

strategy. This happens due to the raw material will only leave the 

warehousing area when there is a manufacturing order, because the finish 

product has unique characterists in its quality, production and design way. 

 



Distribution 

After finishing the manufacturing process, the product is delivered to the 

expedition, and depending  where the client is, it will be transported by 

the company’s trucks, by logistics operator or by the post office. 

The company doesn’t have a distribution center, therefore the product is 

customized and the use is almost immediate. 

Being the orders unique, thus there is no possibility for a new occurrence 

for the same order the company uses the ETO strategy as the distribution 

process, occurring almost in parallel to the final production process, 

influencing in a more intense way the distribution, because it’s not 

allowed to occur a production of finished products inventories. 

Picture 2: Summary of the main characteristics of studied company 

5 Conclusion 

The demand managing strategy engineering-to-order should be according to a demand 

forecast, since it will generate all the light knowledge necessary to a definition of variables 

that it is composed.  

Thus the engineering-to-order strategy seems more adapted to the market niche in where the 

use is frequent, which has a certain previsibility level and the clients are loyal to the product 

and provider, because they can’t take a risk in the lack of raw materials.  

The production strategy should be lined up with demand management strategy and with all 

the other variables; it would be unthinkable if the alignment doesn’t since all the variables 

will influenced each other.  

This alignment should aim the costs reduction in the  production, Through the rational use of  

the equipment and people, thus producing only the necessary in the right time, avoiding an 

unnecessary occurrence of inventory between processes.  



In the production strategy occurs an operational interdependence between the areas of 

supplies, distribution, warehouse and production, because if there’s a mistake in definition of 

the production lots, the inventory volumes and no delivery lead time, there may be costs that 

were not forecasted that will influence its development.  

The layout can contribute to the production and inventory strategy, because it will makes all 

the arrangements for the transformer resources, defining the warehouse areas for the resources 

to transform or in transformation. It will also be useful when checking the delivery time, 

route, the kind of equipment that will go through the factory area, and also distinguishing the 

constrictions production with its stocking areas. 

The factory organizing layout that adopts the demand management strategy engineering-to-

order can be of smaller warehouse areas, if compared to the make-to-stock strategy, because 

the inventory volume may be relatively low and having more productive cycles.  

The inventory management is one of the processes that can have productive gains and losses; 

thus, we can use a mixture of ABC assorting and the average cost, as a way to measure 

financially the volume of inventory existent. 

The inventory management should be alignated with the demand management  strategy, 

because  if the organization uses the engineering-to-order Strategy has an inventory 

management toward the equilibrium, in which the inventory volumes always will be low, i.e., 

the necessary to attend the orders in that period and a low volume of finished products, i.e., 

the time interval that happens in the inventory is enough to an expedition to the client. 

The inventory management in process is always trying to raise the productive gain, since the 

excess can create losses by the misleading during the transformation process, covering flaws 

in the production, motivating the teams  involved in the wrong forecast project, but also allow 

a short lead time in the production orders request, among other factors. 



The inventory management in the process should be according to management strategy as a 

way to attend the strategy engineering-to-order pre-requirement, and so worry with the 

inventory volumes existent since the project and inside the production, i.e., follow it so the 

process is only started when there is the ideal volume of products inventory that will be 

composed, as a way to level down the costs of production. 

The inventory management in process is a critic factor for the industries; because if there isn’t 

a systematic follow up of the raw material volumes that are suffering a transformation in the 

production which can have some inconvenience such as: man/work hour high cost, of 

stocking inside the factory, a transportation congestion  caused by the exceeding movement of 

products etc. 

The inventory avaliation can be done based in the average cost, the ABC classification and 

PEPS or UEPS methods, the aim of this avaliation is the leveling between the demand 

management and inventories management strategies aiming to regulate the inventory volumes 

in process, raw material stored in the organization and in the supplier and the finished 

products, comparing  with the orders approved, approved versus in production, approved 

versus produced.  

It also allows to validate the production strategy with the demand management strategy 

engineering-to-order, to evaluate the raw material purchased by the supply team that occurs 

not to generate unnecessary inventories, if the production isn’t producing more than 

necessary, causing inventories that can or nor become out of use if the distribution is giving 

the information in real time allow the inventories volumes and the dispatching forecasts. 

In the demand managing strategy engineering-to-order, the setup can be an action that has a 

high-level influence in the process, since there can’t have delays, as the deliveries have a very 



short delivery lead time. Therefore, the setup stops should happen between the factory orders 

as a way to reduce the lead time. 

The equipments setup process should be seen as a critic process that should be performed in a 

synchronized way with all the processes and by the trained people; because any kind of flaw 

that takes more than the programmed time can generate a loss in the performance levels with 

a possible stop of all the manufacturing process. 

The supply logistics have an important function to organize, thus will be through it that the 

purchasing politics, supplying, suppliers selection, stocking, delivery time etc. 

In the demand managing strategy engineering-to-order, the supply logistics have to be 

worried in not allowing the lack of product, defining a re-supplying politics, i.e., defining 

time of delivery, volumes and delivery place. This happens because the flaw in one of these 

variables can mean a stop in the production due to a lack of product, consequently, the 

possible loss in the order and part of the production. 

The supply logistics should act as an information producer to the sectors that it depends on 

and vice-versa, as an information unifier of the departments that it depends on as a way to 

make the informations that pass through it valid all the time. 

The distribution logistics should always review its goals and objectives as a way to evaluate if 

it is synchronized with the demand management strategy, since it is the end of all the 

productive chain, and in case it’s not well performed, there won’t be enough time or ways to 

correct the mistakes that occurred. 

The distribution logistics is influenced in a very intense way by the demand management 

strategy engineering-to-order, thus, the client is not willing to tolerate mistakes during 

delivery, warehouse etc. That compromises its own business transactions. This happens 



because the orders are all personalized and the distribution occurs almost immediately after 

the final production process. 

In this case, the warehouse area doesn’t need to be big, because everything that is produced 

should stay at most 24 hours inside the company waiting for transportation that depending on 

the type of client and the region where it is going to, the client himself pays for the cost of the 

product transporting. 
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