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TOC is a continual improvement philosophy that strives to improve 
performance globally by optimizing the logistical chain of all activities. 
The primary focus is on constraints that limit organizational 
performance. Constraints are finitely loaded to their capacities, while 
nonconstraints are infinitely loaded to the requirements previously 
established at the constraints. 
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TOC is a continual improvement philosophy that strives to improve 
performance globally by optimizing the logistical chain of all activities. The 
primary focus is on constraints that limit organizational performance. 
Constraints are finitely loaded to their capacities, while nonconstraints are 
infinitely loaded to the requirements previously established at the 
constraints. 

Theory of constraints is a philosophy of continuous improvement 
focusing on the identification and management of constraints against the 
achievement of goals within an organization. In most organizations, a small 
number of constraints govern most of the performance levels. If these 
constraints can be identified, the performance of the entire organization may 
be improved. Systematically, TOC tries to accelerate the flow of materials 
within a unit, according to the market demand. 

TOC was developed by Eliyahu Goldratt and refers to the optimized 
production technology (OPT). This was developed in the ‘70s and proposed 
on the market in 1979 then the distribution rights were taken over by 
Scheduling Technology Group of England.  

TOC pleads for two generic objectives for most organizations: 
Ø Producing more money now and in the future 
Ø Continuous activity improvement  
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TOC starts from the conviction that the achievement of the 
objectives of an organization may be slowed down or even prevented by 
some constraints. Thus, finding out what these constraints are is a necessary 
pre-condition to obtain performance within an organization. 

TOC explores constraints and the way they interact with the 
objectives of the organization. A constraint is defined as any obstacle 
against the achievement of a high performance as far as objectives are 
concerned. 

Constraints may be internal or external. External constraints are 
usually related to the product demand of the market that can be limited or 
are represented by limitations as far as supply, market resource availability 
are concerned. Internal constraints (bottlenecks) are usually characterized by 
the limitation of capacities (of working centers, capital, etc.), or the 
management operating policy limiting the working time (working in one 
shaft, five working days per week, suspension of working time during 
lunch, etc.). The objectives of the organization must be well known before 
making efforts to achieve them. The major objective of each organization is 
to produce money by increasing the net profit and in the same time by 
increasing the internal profitability rate and cash flow. Achieving these 
objectives, a company will manage to be profitable both at a certain present 
point and to ensure a future profitability. 

TOC uses three operational indicators in order to guide an 
organization to achieve its aim concerning the maximization of fortune: 

- Added value (AV) – represents the amount of money 
generated by the system on the basis of sales within a specific period of 
time. It represents sales – turnover – without external expenditures 
implied by those sales. IT is usually calculated taking cost of raw 
material, materials and other external costs out of the sales value. If the 
system generates products that are not sold, no throughput flow will be 
generated. 

- Inventories (or stocks) – represent the amount of money 
invested in goods for sale or in goods used in order to achieve sales 
targets (equipments, buildings, tools, etc.). As we may notice, this 
definition of stocks is different from the traditional one, including assets 
beside material stocks. 
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Throughput represents the amount of money entering the system, 
inventories (stocks) represent the amount of money invested in the system 
and the operational expenditures represent money spent in the system. 

Indicators used by TOC are different from the traditional financial 
indicators used to assess the performances of one organization. 
Expenditures related to the acquisition of raw materials tend to be the most 
significant external expenditures sometimes the only ones) of the final 
product. Work force (direct or indirect) is considered as a fixed cost. As 
costs related to direct work force represent a reduced percentage in the 
product cost, for automated or mechanized processes (usually less than 
10%), this supposition is unrealistic. Throughput is not expressed in 
quantitative terms (units realized) but as gross profit realized after the sale 
of products produces. 

Generally speaking, any good that has not been transformed into 
throughput is considered as stock. The passage of the product by the whole 
technological process and its sale within the shortest period of time are 
emphasized. 

TOC defines net profit as throughput without operation 
expenditures, and internal profitability rate represents the difference 
between the throughput and the operation costs reported to stocks. If 
throughput grows while the inventories or operation expenditures are not 
changed, all the other three values (net profit, internal profitability and cash 
flow) will grow. 

Stocks rotation is defined as the proportion between the throughput 
and stock, while profitability represents the proportion between the 
throughput and operation expenditures. Any expenditure that does not 
contribute to the throughput represents a waste. Unused resources are not 
considered as waste, as they will be activated when needed. Resources are 
considered as waste if they serve to the realization of products that are not 
sold. 

TOC emphasizes that by using its principles, the three values will 
get improved simultaneously. Throughput will grow, stocks will be reduced 
as well as operation expenditures. TOC changes tradition theories related to 
cost calculation emphasizing the efficiency of one resource or individual 
department, generating a local optimum. This theory proves that the sum of 
local optima does not always represent the global optimum. By growing the 
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productivity of one individual resource within a plant, we shall not 
automatically determine the increase of the whole plant. 

Any organization is characterized by limited or unlimited resources. 
Limited resources often called “bottlenecks” represent any resource with 
an equal or inferior capacity (value) than the demand for that resource. 
Bottleneck may be a department, a work cell or operation restricting the 
material flow within the production system. In order to obtain a maximum 
use of limited resources, it is important that only the resources determining 
throughput should be processed. When demand exceeds capacity, becoming 
a real restriction, the management shall analyze all production alternatives 
in order to determine the most profitable one. A throughput may be obtained 
by the effective and efficient use of limited resources and their 
subordination to all other activities.  

An unlimited resource is a resource with a capacity that exceeds 
the demand. These resources have an excessive capacity. By operating an 
unlimited resource to the entire capacity, the throughput will not grow and 
the performance of the organization will b reduced determining the increase 
of stocks value within the organization.  

The period of time available for each resource may be consumed in 
three ways: 

Ø As production time, representing the time consumed 
with the production of products; 

Ø As preparing time, representing the time consumed 
with the preparation the production process; 

Ø As useless time, representing the period of time not 
used for the preparation of the processing of products. 
As far as limited resources are concerned, time should not be wasted. 

Unused time and preparing time must be minimized, and available time 
should be used for the effective production, for operations generating 
throughput. Work force and materials should be planed so as that unused 
time should be minimized, and the preparing time should be reduced to a 
value as close to zero as possible. A quality assurance stage should be added 
before reaching the limited resource to ensure that no defaulted products are 
processed. 

Unused time could be efficient for unlimited resources, but not for 
the limited ones. Any reduction of production or preparing times will 
directly mean a growth of throughput. While time reductions for 
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unrestricted resources will lead to the growth unused times without an effect 
on throughput. 

A production unit may produce as many goods as “bottleneck” 
allows (its “poorest” resource). As it can never be recovered, one hour lost 
in a “bottleneck” is an hour lost for the entire plant. Thus, it results that the 
productivity of the strangulated resource may be increased by continuous 
alimentation with stocks to be sure that the plan will always have activity.  

TOC makes the difference between having an activity and using a 
resource. Having an activity means processing the resource, while using a 
resource means processing only those values that are found in the 
throughput of a limited resource. Usage represents a sub-division of 
activation. To be used, a resource should be activated, but a resource may be 
activated without being used. 

TOC demands resources to be activated not only used. If all 
resources operate at their full capacity (there are no dead times), the 
unrestrictive one will determine great quantities of products in course of 
execution that may not be terminated because of restrictive capacities. This 
resource activation determining outputs that cannot be processed because of 
bottlenecks represents a waste and will determine excessive stocks. 

Taking into account that limited resources indicate the capacity of a 
system, the usage of unlimited resources will be determined by the 
necessities of the limited ones. This apparent differentiation of resource 
capacities partially explains why TOC tries to balance the activity flow 
according to the facilities rather than trying to balance the capacities of 
different resources. It is simply too difficult balance the capacities, 
especially when it is about varied products and the demand may frequently 
change. After bottlenecks are identified, the production planning may start. 
The simplest system is the one where every capacity processes a sole 
product.  

We may perform a comparison between TOC and MRP. MRP II is a 
material needs planning system aiming to improve the material resources 
flow and being based on orders and forecast. MRP II has been successfully 
used in the USA in most of the cases. 

The objective aimed by TOC concerning the production of money 
now and in the future may be achieved according to these theories 
maximizing throughput, minimizing stocks, minimizing operation 
expenditures. 



FACULTATEA DE MANAGEMENT AGRICOL 

As MRP II system had been developed before the apparition of the 
theory of constraints, TOC has had to be implemented in organizations 
where MRP II had been already functioning. In many specialized papers, 
TOC is generally presented as a complementary system to MRP II. T. E. 
Vollmann presents OPT (optimized production technology) developed by 
TOC as something that determined the strengthening and the improvement 
of the production controlling system (MPS) determined by MRP. 

The advantage of TOC is that it does not imply the move of 
sophisticated equipments and it does not need significant modifications for 
computerized systems for stock size control. TOC is implemented according 
to the data offered by the MRP system, but it does not need extremely 
accurate data, but for data referring to limited resources. Data about limited 
resources are to be obtained by OPT/TOC system in order to be 
implemented. The identification of these resources will also present where 
the process improving efforts should be concentrated. 
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