
 
 
 
 
 

 
 
 
 

  

         

1 
Changing The Production 
Planning Paradigm 

It is hard to imagine a CEO saying that �the primary goal of our business 
is customer satisfaction�. Even if customer satisfaction is important, any 
company must continually earn a reasonable pro�t in order to survive and 
prosper with dignity in an increasingly challenging business environment. 
�erefore, in manufacturing plants, production planning must ensure the 
right things at the beginning, respectively the satisfaction of both custom-
ers and those interested in the consistent pro�tability level of the company. 
Even if pro�tability is vital to companies, especially against the downward 
trend of sales, it is not su�ciently promoted and scienti�cally supported 
within companies, at least at the managerial level. Moreover, o�en the 
production planning is mainly focused on ensuring the delivery of pro-
duction quantities on time and on an acceptable stock level. 

In this chapter, we will present the new concept of speed-based tar-
get pro�t (SBTP) that aims to achieve synchronous pro�table operations 
(SPO) or, in other words, the satisfaction of customers, by synchronizing 
the entire production �ow to the customers� requirements, as well as the 
expected level of pro�t through the synchronization of the entire �ow to 
the requirements of annual and multiannual pro�t. 

1.1 WHY JUST SYNCHRONOUS OPERATIONS 
ARE NO LONGER ENOUGH 

�e concept of synchronization of the company�s operations (synchronous 
coordination of all resources and processes in the company and beyond to 
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4 � Speed-Based Target Pro�t 

achieve the best possible results) has gained worldwide recognition and 
appreciation. 

Looking for the best ways to maximize results, in particular, meeting 
target sales volumes, annual and multiannual target of pro�t margin 
percentage (operating income � revenues), and increasing cash-in and 
minimizing cash-out are o�en the big challenges for manufacturing com-
panies, even if they seek to synchronize their volume operations to the 
market by: (1) the continuous reduction of materials lead time, produc-
tion lead time, and delivery lead time; (2) the successful implementation 
of solutions for good management of bottleneck processes; (3) identify-
ing solutions to continuously reduce the replacement period for mate-
rial, work-in-progress (WIP), and �nished product stocks; (4) reducing 
and/or eliminating overtime; (5) reducing and/or eliminating handling; 
(6)�the�continuous improvement and simpli�cation of the standard oper-
ating procedure (SOP), including set-up time; (7) the increase of overall 
equipment e�ectiveness (OEE) and its synchronization at takt time, etc. 

Even though some manufacturing companies, including �nal produc-
ers (those who process and assemble �nished products and provide them 
to customers), can o�en achieve a high level of synchronization with an 
increasingly shorter replacement time for raw material and �nished prod-
ucts stocks, and even though some companies have adopted di�erent 
Industry 4.0 speci�c solutions, they may still have de�ciencies in opera-
tions regarding the volumes of target products, annual and multiannual 
target pro�t margin percentage, and cash �ow against an increased level of 
losses (not e�ectively used input; with particular impact on e�ectiveness) 
and waste (excess amount of input; with particular impact on e�ciency) 
and against the background of a de�cient level of innovation (products, 
processes, technologies, materials, or ideas that can be easily and feasibly 
implemented). 

At the same time, the top managers of manufacturing companies o�en 
ask themselves the following question: What really determines the concur-
rent performance of both synchronous and pro�table operations within the 
company I work for? �ey are fully aware that they must only produce and 
sell products that are both: 

� necessary on the market (not to make excess products without hav-
ing a �rm order from a customer or a storage policy for additional 
orders from customers and/or mitigating the lack of temporary 



  

 

 
 
 
 
 

 

 
 
 

 

 

 

 
 

Changing �e Production Planning Paradigm � 5 

production capacity or making products too fast for a �rm order but 
well in advance of the delivery time speci�ed by the customer); and 
especially 

� pro�table (not to produce products that do not reach their target of 
unitary pro�tability). 

At the same time, o�en top managers �nd that they actually have more 
concerns and achievements in terms of manufacturing �ow synchroniza-
tion, its e�ciency or �doing the right things� (Drucker, 1963), which is not 
automatically a pro�table enough, e�cient enough manufacturing �ow 
or �doing things right� to ensure the maximization of the pro�t margin 
percentage and its inclusion in the annual, and especially, the multiannual 
expected targets of the pro�t margin percentage. 

Even if companies seek to develop strategic goals that are intelligible 
to all employees and creatively integrate these goals from top to bottom 
and bottom up, the expectations for complete synchronization and annual 
and multiannual target pro�tability are not fully met at the same time. 
Speci�cally, Peter F. Drucker�s concept of �doing the right things� (the 
right time, the right place of delivery, the right quantity, the right combina-
tion, the right quality, the right price) is not completely ful�lled and it does 
not extend automatically and safely to the concept of doing the right pro�t. 

Going beyond doing the right synchronization, ensuring a level of synchro-
nization as complete as possible to fully satisfy the customers� requirements 
(the complete/ideal synchronization is not available to any manufacturing 
company; especially to the supplier manufacturing companies), doing the 
right pro�t (the right annual and multiannual target pro�t margin percent-
age) is the subject of this book or planning and developing SPO, through the 
continuous use of all the resources available in a company (equipment, peo-
ple, materials, utilities, methods, and information) to the maximum capac-
ity limit by reducing/eliminating all losses and waste feasibly approached to 
ensure pro�table and worthy business continuity. Speci�cally, the presenta-
tion of how to develop and use a mechanism to produce only the necessary 
and pro�table products by understanding and addressing the main inter-
nal (within the reach of the company) and external restrictions in depth, 
and continuously seeking to plan and control them as accurately as possible 
through their standardization and continuous improvement. 

�ere have been no papers and books that have directly addressed 
the methodology of planning and developing SPO. In this context, the 



  

   

  

  
 
 
 
 

 

  

6 � Speed-Based Target Pro�t 

purpose of this book is to develop a good methodology that scienti�cally 
and systematically establishes a program for planning and developing 
SPO. �e following issues will be solved in this book: 

� Investigating the relationships between synchronization (ful�lling 
the pace of customer demand) and pro�tability (ful�lling the pace of 
pro�t demand) of manufacturing operations based on the continu-
ous need for productivity growth, regardless of the evolution of sales, 
increasing or decreasing. 

� Presenting a mechanism for production planning and control that will 
ensure continuous planning and developing SPO, both for the compa-
nies that assemble the �nal �nished products and for their suppliers. 

� Presenting the way of choosing and implementing the most e�ective 
and e�cient improvements, beyond the conventional priorities based, 
in particular, on improving time and quality, looking for a relationship 
among bottleneck operation and cost of losses and waste (CLW), and 
�nding the connection between the feasibility of the improvements and 
the attainment of the one-piece �ow (OPF) status based on takt time. 

� Achieving and sustaining SPO through leadership to implement the 
scienti�cally estimated improvements for the continuous achieve-
ment of the annual and especially multiannual target pro�tability. 

�is methodology was invented to achieve the status of SPO for a pro-
duction system that consists of several operations. A�er the production 
system is understood in detail and de�ned, the mechanism for SPO is 
developed and supported. 

�erefore, a conventional approach, i.e. synchronization of bottleneck 
operation at takt time, is not so e�ective and especially e�cient enough, 
as it really could be and as it will be presented in the subsequent section. 

1.2 A BOARD MEETING STORY ON INSUFFICIENTLY 
PROFITABLE SYNCHRONIZATION 

During a year-end board meeting at a manufacturing company (�AA 
Plant�, with a production regime of the manufacturing and assembly type, 
automotive components; with the focus on synchronizing bottleneck at 



  

 
 
 
 
 

 

 
 

Changing �e Production Planning Paradigm � 7 

takt time), the tangible, and also the intangible, e�ects of the application 
of systematic (kaizen) and systemic (kaikaku) improvements with impact 
on productivity and pro�tability were presented. 

For several years, the company has been keen to increase the level of syn-
chronization of current and future production capacities to the market needs 
in order to ful�ll its productivity vision and mission (sales factory turnover 
is manufacturing pro�t). To increase the current production capabilities, 
the company used a mix of world-famous productivity measurement and 
enhancement methodologies and tools, such as the theory of constraints 
(ToC), lean manufacturing, Six Sigma, kaizen and kaikaku, OEE, etc. 

At the same time, a tour of the factory was planned that day to present 
the concrete e�ects of the strategic improvement projects of the almost 
completed year. �e middle management and support sta� were excited 
and proud that all the improvement projects had reached their operational 
targets and could show some of the measurable results of their work at the 
key performance indicator (KPI) level (at the level of information boards: 
plant level, production level, improvements level, problem-solving level, 
and lines level). �e atmosphere was cheerful and comfortable, especially 
as the winter holidays approached. I participated in discussions from the 
position of external consultant in productivity and pro�tability, carry-
ing out di�erent improvement projects in that company over the years. 
We all went through the entire production �ow step by step and �nally 
reached the main �nal assembly line. �ree projects of strategic systematic 
improvement (kaizen) were presented. 

At the end of the presentation of the three kaizen projects, in which the 
way of obtaining tangible and intangible results was presented, the chief 
�nancial o�cer (CFO) presented his observations approximately as follows: 

I have understood and respect the work done by all our colleagues involved 
in all improvement projects, as you know, we did everything was necessary 
to make all the money resources needed for improvement projects always 
available on time, but as we know, we o�en have gaps between the tar-
get cost established annually at the level of products and divisions and the 
achieved level of cost reduction. �is gap tends to increase and signi�cantly 
a�ect the level of multiannual operating target pro�t. �e value of cost 
improvement at the operational level seems to be high, but this improve-
ment is not so visible in the business results and especially in the �nancial 
results of our company. Moreover, our cash �ow o�en has problems for dif-
ferent reasons. �e level of stocks is still insu�ciently controlled, our unit 



  

 

 

 

 

 

 

 
 

 

8 � Speed-Based Target Pro�t 

costs being higher by 8.5% based on the WIP ratio of 55% of total stocks, 
the planned man � hour is o�en not respected, which requires overtime, 
and o�en special orders force us to make expensive purchases. I will limit 
myself only to these stringent aspects. �erefore, I believe that the improve-
ment projects carried out should show quite clear results in terms of reduc-
ing the costs of individual products and at the level of pro�tability (in the 
budget and in the pro�t and loss statement) in order to be truly credible 
and to ensure all the �nancial resources needed exactly when needed, even 
if these �nancial resources do not represent large amounts of money. 

Gradually, the state of joviality disappeared and people began to discuss 
the di�erences in the perception of the improvements between those 
involved in operations and those in the �nancial sector, especially as the 
need for a visible increase in productivity, both at the level of output and 
at the level of cost improvement was a very acute one, especially for the 
years to come. 

Meanwhile, the plant manager expressed his intention to speak. We all 
went to a training room near the production area, quieted for several tens 
of seconds in the room; he turned his eyes several times on those in the 
room, then he began to express his real concerns about the future level of 
pro�tability brie�y described by the CFO, as follows: 

� �e decrease in the prices of �nished products on the market has 
become stronger than expected and tends to put increasing pressure. 

� �e cost reductions of the company cannot keep up with those prac-
ticed by some competitors for some strategic products of the company. 

� �e pro�tability of the new products does not contribute to the oper-
ational pro�t according to the initial plans. 

� Certain categories of costs tend to continuously increase objectively 
(especially raw materials, components, and utilities). 

� �e volumes of products made and sold tend to decrease further in 
the future. 

In the end, he said this about it: 

So far, we have given high priority to the terms of production with the 
necessary quality, the products have been diversi�ed, which has led to 
increased sales, but also stocks, in particular stocks of components, mate-
rials, and raw materials, the level of pro�t has been acceptable so far, 



  

 
 
 

 
 
 
 
 

 

 

 
 

Changing �e Production Planning Paradigm � 9 

we always have had concerns about reducing costs, but we do not know 
now if we can continue to visibly reduce costs to an acceptable level of 
competitiveness and pro�tability, how much the costs of each process 
and for each product can be reduced, and if our way of selecting prior-
ity improvements ensures the choice of the most feasible improvements 
for the problems considered most stringent in operations. At the same 
time, now the production planning here does not take immediate account 
of�the capacity increases achieved by unblocking the bottleneck processes 
through kaizen projects and implicitly neither the possible increases in 
the number of products made and sold, nor the increases in pro�tabil-
ity obtained by manufacturing costs improvement based on the results of 
kaizen projects. In conclusion, in order to continuously and simultane-
ously achieve the necessary and pro�table target products, I believe that 
we need a new system of accentuated and visible reduction of the opera-
tional costs, of a new way of planning and controlling the production to 
support the operational pro�tability regardless of the evolution of sales, 
increasing or decreasing. 

A�er the presentations of the plant manager and CFO, all participants 
understood that a new approach to cost reduction and production plan-
ning and control is needed to make the necessary and pro�table products. 

Returning to the o�ce, they brie�y reviewed the current way of work for 
standardization and improvement [ToC, drum bu�er rope (DBR), lean, 
kaizen, kaikaku, OEE, Kaizen Teian, etc.]. �ey concluded that a cost-
savings and cost-avoidance system is practiced at the end of the improve-
ment projects. �e improvement projects are proposed by the employees 
to meet the cost reduction targets at the division level and at the product 
level, but they did not have a system to validate the scienti�c feasibility of 
the improvements before they were approved to be carried out, nor could 
they prioritize the improvement planning so as to achieve the congruence 
of the objectives of those involved in the synchronization of the operations 
who argued that meeting customer delivery deadlines is essential and of 
those in the �nancial sector, who fully agreed that the terms of delivery 
to customers are very important, but only if the annual and especially 
multiannual marginal pro�t targets are reached. Once a product was con-
sidered pro�table based on the standard costs incurred, the production 
planning only considered the delivery time to the customer and not the 
possible pro�tability actually obtained under the current conditions of the 
respective period of the year. 



  

  
 

 
 

 

 

10 � Speed-Based Target Pro�t 

A�er a few weeks, as a countermeasure, the plant manager made the 
decision to contract the consulting for the implementation of SBTP 
(brie�y described in Section 1.4, �What Is Speed-Based Target Pro�t?�; 
then in detail in the rest of the chapters of this book) for the concomitant 
and scienti�c achievement of the productivity and pro�tability targets of 
the entire manufacturing �ow, as a result of planning and controlling the 
bottleneck processes and as a result of choosing the most e�ective and 
e�cient improvements. From the perspective of SBTP, there is no point in 
planning the production and delivery of �nished products to the customer 
beyond the pro�table capacity decided in the bottleneck operations. �e 
basic question to which SBTP answers is: Why reducing unnecessary stocks 
and unnecessary costs become goals? �e purpose of the companies is actu-
ally to prevent their occurrence. 

SBTP is an extension of the concept of manufacturing cost policy 
deployment (MCPD), already applied by �AA Plant� for several years now. 
�e intermediate discussions that convinced the team of top managers to 
join the SBTP, based on a feasibility study, aimed at: 

� three practical simulations of pro�table production planning for the 
target products of the next period in the bottleneck process and the 
de�nition of the opportunity to increase the capacity up to at least 85%; 

� the development of reduction scenarios for inventory and WIP; 
� the development of three pro�table scenarios for the evolution of 

sales volumes and prices; 
� determining the ideal cost level of the target products (obtaining in 

a feasible way the zero CLW status from the current unit cost struc-
ture; or in other words, attacking the hidden reserves to reduce cur-
rent operating costs and with future projections without a�ecting 
the quality level and the delivery times; or, more precisely, deter-
mining the productivity stake for pro�tability at the product level); 
manufacturing cost reductions up to 40�45%, especially on the basis 
of the CLW reduction; and 

� the development of simulations of innovative and pro�table rede-
sign of production processes to achieve a reduced cycle time for 
bottleneck processes (with the full support of industrial engineering 
science); the reduction mode with 25% of raw materials and compo-
nents inventory was justi�ed by reducing cycle time for bottleneck 
processes. 



  

 
 
 

 

    

Changing �e Production Planning Paradigm � 11 

Like any new approach, the discussions had multiple challenges. One of 
the challenges was that managers understand that even if all the condi-
tions of the clients are ful�lled and their full satisfaction is ensured, the 
continuation and growth of the business with them and the expected 
pro�tability are not obtained automatically. Or in other words, full and 
continuous customer satisfaction is o�en ine�cient for the company. 
Managers understood that no matter who the customers are, the company 
must continue: 

� to make a reasonable pro�t to survive and prosper with dignity; 
� to see the e�ects of productivity improvements at �nancial level; 
� to allocate on time all the resources needed to make improvements; 

and 
� especially, to plan the visible productivity improvements in pro�t-

ability at the time of production planning (to support target pro�t in 
the bottleneck operation). 

Even if SBTP does not involve changing the current production system, 
but only completes the weaknesses of achieving productivity concomi-
tantly with pro�tability, the continuous measurement of losses and waste 
at the level of operations, quanti�cation of losses and waste in costs, and 
reaching the target of improving bottleneck were relatively easy to be 
achieved. One of the biggest challenges was changing people�s attitudes 
and behaviors toward pro�table production planning and directing and 
making improvements to support pro�table operations in the bottleneck 
operation. Practitioners in production planning, beyond what they were 
currently doing (ensuring timely deliveries to customers and optimum 
loading capacity), learned and applied pro�table order planning and con-
trol based on the actual capacity of the bottleneck process and on the 
improved level of CLW a�er all planned improvements are implemented 
e�ectively and e�ciently. 

A�er the implementation of SBTP for the products and pilot areas, the 
results have started to be seen just a�er the �rst 10�12 months, more pre-
cisely the ful�llment of the annual pro�t target and the delivery deadlines, 
through the visible reduction of costs, cash �ow stabilization, stock reduc-
tion, lead time reduction, and planned man � hours and OEE compliance. 

�e greater e�ects of SBTP have become more evident a�er the �rst 
three years of hard work. 



  

  

 
 
 
 

 
 
 
 

12 � Speed-Based Target Pro�t 

By implementing SBTP, operations managers and practitioners under-
stand that the goal of synchronizing processes with customer needs is 
not enough. A �ow may be su�ciently synchronous at a certain level of 
customer demand (framed in takt time), but that �ow may still conceal 
many CLWs that can be reduced/eliminated to ensure the required tar-
get pro�tability. �e CFO and the �nancial accounting department have 
understood that they need to be much more involved in the operations 
to support the achievement of SPO. Eliminating autocratic barriers and 
involving everyone in the company and beyond in pro�table business 
planning, especially the real involvement of top managers, are just some 
intangible results of using SBTP. For companies applying it, SBTP is a way 
of life and pro�table planning of synchronous operations ethos at all hier-
archical levels. 

1.3 THE NEW ROLE OF PRODUCTION PLANNING 
FOR STRIVING THE TARGET PROFIT 

Regardless of industry, production planning activity is one of the most 
important activities in a manufacturing company. �e ultimate goal of 
production planning is to contribute to the company�s pro�t. With the 
help of production planning, each and every material and component 
required at the shop �oor level is ensured at the right time, at the right 
place, at the right quantity, at the right quality, and in the right combi-
nation, to ensure smooth �ow, to allow the progress of all operations in 
accordance with predetermined schedules (especially ensuring the right 
e�ectiveness), and to allow the achievement of a minimum acceptable cost 
(especially ensuring the right e�ciency). 

Production planning practiced in many companies in the past (but 
still found in some of them, at least partially) is the one that focuses on 
the realization of goods that can be made. As you can see in Figure 1.1, 
even if they are PUSH-type areas, at first glance, what is going on is 
largely indicated; the f low provides the output requested by the cus-
tomers, the operations are orderly and quite performant, but, often, 
the inventory and the number of people are in excess, the level of scrap 
and rework is high, and the time between sending work instructions 
and delivery to the customer is long (manufacturing lead time). The 



 
 

FIGURE 1.1 
Production planning and control according to what can be produced. PUSH production. 
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14 � Speed-Based Target Pro�t 

main goals are to reduce WIP (often the excess is thrown away at the 
end of the year because it occurs too much or too quickly) and manu-
facturing lead time [just-in-time (JIT) concerns are only in produc-
tion areas] by focusing on improving operations and layout locations. 
In fact, delivery time is what matters most in this logic of production 
planning. From a cost perspective, accepting orders must fall within a 
standard unit cost (static at the time of their establishment and with 
high chances of having unrealistic budget and financial results that are 
difficult to master). 

In the example in Figure 1.2, the bottleneck is at the assembly. It could 
be in any of the other three processing operations (1, 2, or 3). Over time, 
bottleneck operation tends to change its place. 

Further, as can be seen in Figure 1.2, some companies carry out a pro-
duction planning that seeks to synchronize the capacity of the bottleneck 
operation at the level of takt time imposed by the customers. �ese com-
panies seek to accept orders that take into account, at the same time, the 
takt time level (with many possible events that can occur from accept-
ing the order to the actual execution and delivery of the order) and the 
capacity of the bottleneck operation that dictates the capacity of the entire 
manufacturing �ow (which depends on any signi�cant �uctuations in the 
e�ectiveness of the bottleneck operation). 

�ese companies that continuously seek to increase the level of bottle-
neck capacity synchronization with market requirements (takt time; 
PULL production), which is the basis for the development of the standard 
production plan, focus in particular on: 

� continuous compliance with First In, First Out (FIFO) as a method 
of removing from management any stock structure; 

� continuous knowledge and visibility of what is happening in manu-
facturing �ow (delays and advance of production); 

� planning orders according to their priorities; 
� synchronization of material inputs from processing operation 1 (and 

2 and 3) at the level of the assembly line capacity (bottleneck); 
� strengthening the maintenance system, especially at the bottleneck 

operation (the assembly line in Figure 1.2); 
� continuous increase of standardization and improvement level 

(especially in the case of bottleneck operation); and 
� maximizing the OPF status, etc. 



 
 

FIGURE 1.2 
Synchronous production planning and control according to the continuous matching of the capacity of the bottleneck operation with takt time. 

C
hanging �

e Production Planning Paradigm
 � 15 



  

  
 
 
 

 

 
 

16 � Speed-Based Target Pro�t 

�e main goals of this type of production planning are to produce what is 
needed (to reduce all types of stock), when it is needed, and to respect the 
delivery time. �e bu�er level is stable taking into account the capacity of 
the bottleneck operation to establish the synchronization between deliv-
ery lead time and manufacturing lead time. As shown in Figure 1.2, total 
lead time and especially manufacturing lead time fall signi�cantly com-
pared to PUSH production planning (see Figure 1.1). However, even if the 
delivery time, the level of stocks (between the minimum and maximum), 
and the lead time are o�en ful�lled, etc., this state does not guarantee the 
continuous ful�llment of the need of making the right annual and multi-
annual pro�t. 

For the continuous ful�llment of the need of doing the right pro�t, as 
can be seen in Figure 1.3, it is necessary to move from the synchronization 
state between the bottleneck capacity with the takt time, to the synchro-
nization of the bottleneck capacity with the takt pro�t and the takt time (a 
manufacturing �ow can have the same bottleneck process, from both the 
takt pro�t perspective and the takt time perspective; at the same time, a 
manufacturing �ow can have two distinct bottleneck processes, one from 
the perspective of takt pro�t in which the CLW level is the highest in a 
certain process, especially against the background of a high level of costs 
in that process, and another bottleneck process from the perspective of 
takt time, in which the level of manufacturing �ow capacity is the lowest). 

To fully understand this, it is necessary to: 

� continuously measure the CLW level in all processes and improve 
CLW by addressing the improvements associated to critical cost of 
losses and waste (CCLW) or the type of CLW in the operation that 
causes other CLWs throughout the entire manufacturing process �ow 
and beyond (in Figure 1.3 CCLW is in the assembly which is bottle-
neck; CCLW may not necessarily be in the bottleneck operation); and 

� continuously synchronize the capacity of the bottleneck operation 
at takt time. 

As can be seen in Figure 1.3, in order to continuously and concurrently 
achieve the target level of productivity (e�ectiveness � e�ciency; to 
achieve maximum productivity over time) and the operating target pro�t, 
companies set their priorities according to pro�tability, analyzing and 
de�ning the conditions for the manifestation of all restrictions (especially 



 
 

FIGURE 1.3 
Synchronous and pro�table production planning and control according to the continuous matching of the capacity of the bottleneck operation 
with takt pro�t and takt time. 
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18 � Speed-Based Target Pro�t 

in bottleneck operations) and then observing and improving the rules 
for these restrictions. In fact, the capacity and pro�tability of processing 
operations mean the capacity and pro�tability of the bottleneck operation, 
and the increase of the capacity of the bottleneck operations means the 
visible reduction of all losses (not e�ectively used input) and waste (excess 
amount of input) that determines and a�ects the occurrence of bottleneck. 
�e main characteristic of a pro�table production planning is the con-
tinuous achievement of cost down and cash up (maximum e�cient) and 
then the ful�llment of the delivery time, the control of the stock level, the 
shortening of lead time, and the observance of the planned man�� hour by 
observing the production rules (maximum e�ectiveness) (see Figure 1.4). 

FIGURE 1.4 
Maximizing productivity for pro�table production planning. 










































































