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Abstract: 
The main objective of this study is to present the practical application of the Theory of Constraints (TOC) and 
its Thinking Process Tools (TPT) to identify, analyze, and eliminate constraints in the production department of 
a machinery company specializing in the production of bearing cages. A case study was used as the research 
method. Interviews, direct observations, and performance indicator analysis were used to identify the most 
critical constraints in the production department of the studied company. The research included the 
application of five TOC-TPT tools: Goal Tree (GT), Current Reality Tree (CRT), Evaporating Cloud (EC), Future 
Reality Tree (FRT), and Prerequisite Tree (PRT). These tools were used to identify organizational goals, diagnose 
the root causes of key constraints, resolve internal conflicts, design future solutions, and outline the path for 
implementing solutions. The study focused on an in-depth analysis of the key constraint in the form of the lack 
of work instructions at each stage of production. The analysis revealed that the root causes of this limitation 
were insufficient investment in training and management development. Determining a dedicated budget and 
resources for a structured, ongoing training and development program that aligns with the company’s strategic 
goals and develops both technical and interpersonal skills at all levels of staff was identified as a critical solution 
to this problem. The advantages and limitations of using TOC-TPT were also analyzed in response to comments 
from the working group participating in the study. The results showed the effectiveness of TOC-TPT in solving 
complex operational problems in the study company and the technical and organizational problems associated 
with the use of TOC thinking tools. The study indicated that strategic commitment of top management, cross-
functional teamwork, and targeted training are key to the successful implementation of TOC tools. The results 
have practical implications for manufacturing companies seeking to improve the effectiveness and efficiency 
of their production systems through comprehensive constraint management. 
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INTRODUCTION 
In today's competitive industrial environment, 
manufacturing companies face a variety of internal and 
external constraints that make it difficult to achieve their 
strategic goals. These constraints – from resource 
shortages and process inefficiencies to outdated 
technologies and organizational problems – can lead to 
increased costs, decreased quality, and loss of 
competitiveness [1]. Constraint management focuses on 
identifying and eliminating constraints [2]. Effective 
constraint management is essential to increasing 
operational efficiency and ensuring the long-term success 
of an organization [3]. 
Companies face a variety of internal and external con-
straints, including those related to resources, processes, 
technology, organizational structure, market conditions, 
and mindsets [3, 4, 5]. Resource constraints arise from 

shortages in human capital, materials, or financial assets. 
Process-related constraints include production bottle-
necks, inefficiencies, and poor-quality outputs. Techno-
logical constraints stem from outdated machinery, inade-
quate IT systems, and a lack of innovation. Organizational 
constraints manifest in poor work organization, ineffec-
tive management, weak communication between depart-
ments, or an unsuitable organizational structure. Market 
constraints involve limited product demand, excessive 
competition, shifting legal regulations, or challenges in 
distribution. Another critical and often overlooked factor 
is mental constraints, which encompass the beliefs, atti-
tudes, and psychological barriers of the company's man-
agement. Resistance to change and rigid mindsets can sig-
nificantly limit an organization’s ability to remain compet-
itive. Additionally, constraints related to unused human 
potential arise when employee talents and skills are not 
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fully leveraged by management, leading to missed oppor-
tunities for organizational growth [6]. 
The dynamic and complex nature of constraints 
complicates their management and elimination. Even 
when one constraint is resolved, another often emerges 
that requires attention [7]. Managers face a unique 
challenge because they must not only identify the key 
barriers to a company’s growth and performance, but also 
implement effective strategies to eliminate them and 
sustain long-term improvement. Traditional management 
approaches often fail to address these complex and 
interconnected constraints [8, 9, 10]. The Theory of 
Constraints (TOC), supported by Thinking Process Tools 
(TPT), offers a structured methodology for identifying and 
eliminating system bottlenecks through cause-effect 
reasoning. These tools support managers and employees 
in analyzing constraints and finding the most effective 
solutions to remove them from the organization [11, 12]. 
The main research problem is the presence of critical 
operational constraints in the production system of the 
analyzed machinery company, which negatively affect the 
efficiency and effectiveness. The main objective of this 
study is to show the practical application of TOC-TPT in 
identifying, analyzing and solving critical constraints in the 
company specializing in bearing cages. The study uses a 
qualitative case study approach. 
 
LITERATURE REVIEW 
Theory of Constraints (TOC), developed by Eliyahu 
Goldratt in the late 1970s, has evolved from a production 
planning tool into a comprehensive management philoso-
phy [13, 14, 15]. It encompasses a broad set of methods 
focused on improving an organization’s performance and 
increasing its profits [16]. A key assumption of TOC is that 
there is at least one constraint that is holding an organiza-
tion back from achieving its goals. Effectively identifying 
and managing that constraint is essential to its growth 
[17]. Constraints are defined as bottlenecks, critical 
points, or weak links in the system that block the flow and 
act as factors that limit the full utilization of the organiza-
tion’s potential. Constraints can take many forms, such as 
bottlenecks in production processes, resource shortages, 
poor quality, time constraints, or organizational problems 
[18]. The goal of TOC is to identify and systematically re-
move constraints to enhance organizational performance 
to increase economic value added [16, 17, 18]. Managing 
constraints is particularly difficult in the dynamic and 
complex environment of manufacturing companies, 
where many internal and external factors determine 
whether the company can achieve its strategic, tractive 
and operational goals [19]. By effectively managing con-
straints, companies can achieve higher profitability, 
higher efficiency, better quality, shorter lead times, and 
greater customer satisfaction [20].  
TOC is a continuous improvement process, known as 
POOGI, that systematically identifies and eliminates key 
barriers–both enterprise-wide and department-wide [21]. 
These constraints block an organization’s ability to in-
crease throughput, most often measured in sales 

revenue, and thus impede the achievement of improved 
financial results in both the short and long term [22]. 
The TOC approach is based on a systems view of an organ-
ization, in which all processes and resources are part of a 
larger whole. Improving performance in one area should 
not come at the expense of others, but should lead to im-
provements in key performance indicators for the com-
pany’s operations [23]. TOC also places great emphasis on 
a culture of continuous improvement, where the organi-
zation progressively eliminates constraints one by one, in-
corporating their management as an integral part of its 
operational strategy. By eliminating the factors that limit 
system performance, the company improves its overall 
productivity, efficiency, and effectiveness [24, 25, 26]. The 
TOC approach has been adopted across a variety of sec-
tors, including manufacturing, healthcare and service in-
dustries, where it has been demonstrated to produce tan-
gible results for organizations [27, 28, 29, 30]. 
The Thinking Process (TP) serves as the basic mechanism 
in implementing the TOC philosophy. The Thinking Pro-
cess Tools (TPT) are used to visualize and systematically 
analyze key problems [31]. TOC-TPT are integrated prob-
lem-solving tools based on rigorous cause-effect logic that 
provide a comprehensive framework for identifying, ana-
lyzing, and mitigating organizational constraints [32]. 
TOC-TP are six tools that enable targeted improvement of 
business systems. These tools facilitate breakthrough so-
lutions by identifying, challenging, and refining unex-
amined assumptions [33, 34]. The TOC-TP aligns with the 
PDCA (Plan-Do-Check-Act) cycle, which serves as the foun-
dational framework for problem-solving, continuous im-
provement, and change implementation [35]. The TOC-TP 
consists of six distinct logic trees, each governed by spe-
cific "rules of logic" that guide their construction. These 
trees include the Goal Tree (GT), Current Reality Tree 
(CRT), Evaporating Cloud (EC), Future Reality Tree (FRT), 
Prerequisite Tree (PT), and Transition Tree (TT) [36, 37, 
38]. Together, these six logical tools form an integrated 
thinking process (Table 1). 
 

Table 1 
Integrated Thinking Process by TOC 

Status of changes 
The appropriate logical 

tree 

What is the desired standard?  
What are we striving for? 

Goal Tree/Intermediate 
Objectives Map 

What to change?  
What is our root problem? 

Current Reality Tree 

What to change to?  
How to solve this root problem? 

Evaporating Cloud,  
Future Reality Tree 

How to bring about change?  
How to remove obstacles  
and implement an action plan? 

Prerequisite Tree,  
Transition Tree 

Source: [36, 37, 38]. 

 
The Goal Tree (GT) is a hierarchical tool that illustrates a 
logical path to achieving an organization’s primary goal. It 
consists of three levels: the Goal, a clearly defined and 
measurable end state; the Critical Success Factors (CSFs), 
which are the key conditions required to achieve the goal; 
and the Necessary Conditions (NCs), which support each 
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CSF. The GT ensures alignment between strategic goals 
and operational actions [36, 37, 38, 39, 40]. 
The Current Reality Tree (CRT) is used to diagnose sys-
temic problems by tracing Undesirable Effects (UDEs) to 
their Critical Root Cause. Undesirable Effects (UDEs) refer 
to specific, observ-able problems or negative outcomes in 
the system that indicate the presence of deeper, systemic 
issues. The Critical Root Cause is the fundamental under-
lying cause that gives rise to multiple UDEs. It is identified 
through logical cause-effect chains in the CRT and be-
comes the main focus of the proposed injections. CRT pro-
vides an in-depth analysis of the current state of the sys-
tem, help-ing to identify what is preventing the organiza-
tion from achieving its goals, in the form of the Critical 
Root Cause [36, 37, 38, 39, 40]. 
The Evaporating Cloud (EC), also known as the Conflict 
Resolution Diagram, is used to discover and resolve organ-
izational conflicts. By challenging basic assumptions, the 
EC supports WIN-WIN solutions that reconcile opposing 
sides of a conflict in the system [36, 37, 38, 39, 40, 41]. 
The Future Reality Tree (FRT) shows the expected out-
comes of proposed changes. The FRT is built on the CRT. 
By extending it with solution elements (called an injec-
tion; the injection is a specific action or change introduced 
into the system that aims to eliminate a root cause or re-
solve a conflict), it determines whether actions will effec-
tively transform UDEs into desired outcomes (DEs) [36, 
37, 38, 39, 40]. 
The Prerequisite Tree (PRT) transforms FRT injectables 
into actionable goals by identifying obstacles and preven-
tive intermediate goals. It serves as a roadmap from the 
current state to the desired future state [36, 37, 38, 39, 
40]. 
Finally, the Transition Tree (TRT) breaks down these inter-
mediate goals into specific steps, creating a detailed and 
actionable implementation plan – especially valuable for 
managing high-risk improvements [36, 37, 38, 39, 40]. 
 
METHODOLODGY 
In order to achieve the research objective, which is to pre-
sent the application of the Theory of Constraints (TOC) 
and its Thinking Process Tools (TPT) in management and 
to eliminate key constraints in a company from the metal 
industry, a research method based on a case study [42] 
was used. The primary aim of the study was exploratory 
in nature and was to search for ways to eliminate con-
straints in the production activities of the studied metal 
industry enterprise using the Theory of Constraints Think-
ing Process Tools (TOC-TPT). The specific objectives of the 
research were to identify and classify key constraints in 
the company’s production department, apply TOC Think-
ing Process Tools to analyze the root causes of these con-
straints, propose and evaluate practical solutions for their 
elimination and assess the usefulness and limitations of 
TOC-TPT in supporting continuous improvement initia-
tives. 
The examined company from the machinery industry is a 
company located near Częstochowa in the Silesian Voi-
vodeship. It is a manufacturing company specializing in 

the production of linear elements. The company special-
izes in the production of bearing cages and the depart-
ment covered by the identification and elimination of lim-
itations is the production department of the examined 
company. The company itself was chosen based on the 
presence of significant operational constraints within its 
production department, making it an ideal candidate for 
demonstrating how TOC-TPT can be applied to identify 
and eliminate key barriers to performance. Additionally, 
the company’s management expressed a strong interest 
in continuous improvement initiatives aimed at eliminat-
ing key issues that impact the company’s financial perfor-
mance. The results of this case study have the potential to 
provide valuable insights not only for this particular com-
pany, but also for other companies facing similar chal-
lenges in managing constraints. 
To structure the research process and demonstrate the 
practical implementation of the Theory of Constraints 
Thinking Process Tools (TOC-TPT) in the production de-
partment of the selected machinery company, a seven-
stage approach was applied. These stages are shown in 
Figure 1. 
 

 
Fig. 1 Structure of research part  
Source: adapted from [11]. 

 
The study first involved identifying key constraints in the 
production department of the studied company. This pro-
cess was based on interviews with management staff, 
process observations and KPI analysis. Analysis of qualita-
tive insights from interviews and observations with quan-
titative data from KPIs allowed to identify the most im-
portant barriers limiting the efficiency and effectiveness 
of the production department. 
The identified constraints were classified into distinct cat-
egories: the area of constraints and the nature of the con-
straint [5, 43]. The first classification distinguishes be-
tween internal constraints, market constraints, and re-
source availability constraints. Internal constraints in-
clude operational barriers within the company, such as in-
efficient workflows, production bottlenecks, or 
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management constraints. Market constraints refer to ex-
ternal factors that affect production and sales, including 
fluctuations in customer demand, high competition, or 
regulatory changes. Resource availability constraints re-
sult from problems related to the supply and availability 
of necessary resources, such as materials, raw materials, 
machines, technologies or qualified employees. This cate-
gory also includes staff shortages, both in terms of the 
number of employees and their competences [5, 43]. Con-
straints were further divided into physical constraints, po-
litical/procedural constraints, and paradigm constraints 
based on their underlying nature [5, 43]. Physical con-
straints include tangible, measurable limitations such as 
machine inefficiencies, production line bottlenecks, or 
workforce shortages. Political and procedural constraints 
refer to formal and informal regulations affecting the 
company's operations. They include corporate policies 
and procedures, requirements resulting from legal regu-
lations, decisions of superiors, and established organiza-
tional practices that may limit flexibility and efficiency of 
operation. Paradigm constraints stem from entrenched 
mindsets, assumptions, and organizational culture [5, 43]. 
Secondly, the most important goals for the studied pro-
duction system – specifically, the production department 
of the company – were identified. One critical goal was 
then selected for the development of the Goal Tree (GT), 
along with a justification for its selection. 
Thirdly, the key constraints (Undesirable Effects, UDEs) 
hindering the achievement of the selected system goal 
were identified. From these, three primary constraints 
were chosen, each supported by a rationale for them sig-
nificance. To further analyze these constraints, the Cur-
rent Reality Tree (CRT) was constructed to identify their 
root causes, including the Critical Root Cause. 
Fourthly, the Evaporating Cloud (EC) tool was applied to 
address conflicts within the studied system, ensuring a 
resolution based on a WIN-WIN approach. 
Fifthly, corrective actions aimed at eliminating the identi-
fied constraints (UDEs) were determined using the Future 
Reality Tree (FRT). 
Sixthly, a key “injections” from the Future Reality Tree 
(FRT) was selected, accompanied by a justification for 
their importance. To show “injections” implementation, 
the Prerequisite Tree (PRT) was developed, outlining po-
tential obstacles and the necessary intermediate actions 
required to achieve the intended change. 
In the final stage of the analysis, a summary was prepared, 
detailing all the improvement actions that the company's 
management needed to undertake to achieve the system 
objective and effectively eliminate the identified 
constraints. 
 
RESULTS 
The result of the identification and classification of key 
constraints in the production department of the surveyed 
company producing bearing cages is presented in Table 2. 
 
 
 
 

Table 2 
Identification and classification of key constraints 

in the analysed system 

No. 
Constraints name/de-

scription 

Constraint area 
[internal/ 
market/ 
resource  

availability] 

Constraint 
type  

[physical/ 
political/ 

paradigm] 

1 
The high degree of diversity 
of manufactured parts 

Internal Physical 

2 Lack of job instructions Internal Physical 

3 Incorrect information flow Internal Paradigm 

4 Lack of continuous flow Internal Physical 

5 Long changeover times Internal Physical 

6 Low level of automation Internal Physical 

7 Lack of trained staff Internal Physical 

8 
Lack of proper training  
of new employees 

Internal 
Paradigm/ 

political 

9 
Lack of proper knowledge 
management 

Internal Paradigm 

10 
Problems in the supply 
chain 

Resource  
availability 

Physical 

 
The three most crucial, according to experts, constraints 
in the studied system are:  
1. The high degree of diversity of manufactured ele-

ments – production of various finished products in 
small batches – is a challenge due to the difficult or-
ganization and management of the company. Con-
stant changes in the assortment, and consequently 
the need for frequent and time-consuming machine 
retooling, generate high costs for the company. Addi-
tionally, frequent changes increase the risk of errors 
by employees carrying out individual stages of produc-
tion. Another problem related to this limitation is the 
possibility of irregularities during final inspection, 
packaging and shipping. 

2. Incorrect information flow – due to the complex inter-
nal structure of the company, information is trans-
ferred slowly. As a result, key decisions are sometimes 
made with a delay, which generates additional costs, 
such as late shipments or long machine downtimes 
during failures. In addition, the organization does not 
have clearly defined people responsible for receiving 
reports, which leads to chaos in communication. 

3. Lack of job instructions, closely related to the problem 
of improper knowledge management – due to the lack 
of job instructions in the company, some work stations 
are operated only by one employee. This is a signifi-
cant limitation in situations where the employee is on 
sick leave, vacation leave or when there is an in-
creased demand for a given product. This is also di-
rectly related to poor knowledge management and 
the lack of an appropriate system for training new em-
ployees. No employee should be irreplaceable and 
each job position should have a detailed instruction. 

The three most important goals of the analyzed system 
were identified, which are: 1. Introduction of instructions  
at workstations at each stage of production within 3 
months, 2. Introduction of structured training for new em-
ployees within 1 year, 3. Implementation of a proper 
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knowledge management system within 2 years. These 
goals were built according to the SMART rule for goal set-
ting [44]. 
In order to build the Goal Tree (GT) (Figure 2), the following 
goal of the system was chosen: implementation of job in-
structions at each production stage within 3 months. Job 
instructions are crucial for the proper functioning of the ex-
amined enterprise and its production department. They 
will enable faster implementation of new employees. They 
will also provide greater flexibility of work organization by 
improving the competences of experienced employees in 
the event of a potential change of their job positions. In ad-
dition, they will affect the comfort of work and improve the 
efficiency and quality of the process, and consequently the 
quality of the final products. Employees with job instruc-
tions usually react faster to potential irregularities in the 
process, which additionally increases the efficiency and ef-
fectiveness of the process itself. 
In the Goal Tree (GT) presented above, which schematically 
illustrates the activities necessary to implement job instruc-
tions at each stage of production within 3 months, three 
key elements (CSFs) have been distinguished: establishing 
a team responsible for developing the job instructions and 
conducting training, changing the internal arrangements in 
the company – global management of job positions, imple-
menting a structured training program for new employees. 

Using a group of experts, contrainsts in the studied system 
related to the implementation of job instructions at each 
production stage were identified. Among them, the follow-
ing were distinguished: 

• Lack of employees responsible for creating job instruc-
tions. 

• Lack of an internal standard for creating job instruc-
tions. 

• Lack of sufficient data on the course of technological 
processes. 

• Lack of a system for managing job stations. 

• Lack of a person coordinating the introduction and up-
dating of job instructions. 

Key constraints that stand in the way of implementing job 
instructions at each production stage were selected in or-
der to find their root causes. These key constraints are: 

• Lack of employees responsible for creating job instruc-
tions. 

• Lack of internal standards for creating job instructions. 

• Lack of sufficient data on the course of technological 
processes. 

The Current Reality Tree (CRT) was developed to analyze 
the limitations associated with the lack of implemented 
work instructions (Figure 3).  

 

 
Fig. 2 Goal Tree (GT) for the selected system goal: implementation of job instructions at each production stage within 3 months 

 

Fig. 3 Current Reality Tree (CRT) to find the critical cause of root cause constraints related to lack of implemented work instructions  
at each stage of production in the shop floor 
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The analysis began with the identification of undesirable 
effects (UDEs) observed in the production process. Using 
logical cause-and-effect analysis, these UDEs were traced 
back to a Root Cause and a Critical Root Cause. 
Analysis using the CTQ tree showed that the critical cause 
of the lack of implementation of work instructions at all 
work stations is insufficient investment in training and de-
velopment of management staff (Critical Root Cause). 
Without regular training, managers do not acquire 
knowledge about modern quality management methods 
and effective team communication and cooperation (Root 
Cause). The lack of knowledge of management staff in the 
field of work standardization techniques results in low 
awareness of their importance for quality assurance. 
Management staff is not aware of the benefits of intro-
ducing work standardization related to the elimination of 
variability, improvement of repeatability of operations 
and minimization of errors, which translates into higher 
quality of products. Without appropriate training, both 

management staff and employees may not be aware of 
the benefits of using work standards, which leads to in-
consistent work methods and a greater risk of defects. 
The conflict between the quality management depart-
ment manager and the company's management was ana-
lyzed using the Evaporating Cloud (EC) Tree. The depart-
ment manager wanted to implement job instructions at 
each stage of production, which required the involvement 
of one of the current employees or hiring a new person 
responsible for this process. However, the company's 
management did not see the need to develop such docu-
ments, considering them unnecessary and likely to disrupt 
the work of assemblers and operators. Therefore, they 
were not willing to allocate the budget to create a new 
position. The result of the development of the evaporat-
ing cloud tree (CRT) for the purpose of resolving the ana-
lyzed conflict in the system on a WIN-WIN basis is pre-
sented in Figure 4. 

 

Fig. 4 Evaporating Cloud (EC) for resolving the analyzed conflict in the system on a WIN-WIN basis 
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The analysis of the conflict situation between the quality 
department and the company's management using EV 
allowed to conclude that both sides of the conflict had a 
common goal: to improve the efficiency and effectiveness 
of the company's quality management system. The 
management wanted to achieve this goal without 
incurring additional costs, while the quality manager 
needed an additional employee to develop and update 
work instructions. The solution to the conflict would be to 
train a junior employee in the tools of work 
standardization – a production employee with experience 
and knowledge of processes, who has a predisposition to 
conduct training and shows a desire for development. This 
employee would then be integrated with the Quality 
Management Department and would be the Quality 
Management Coordinator, and his task would be, among 
others, to conduct training in the field of work 
standardization. 
Future Reality Tree (FRT) was used to visualize the 
expected effects of the proposed changes to the system 
(Figure 5). It indicated a series of actions that should be 
taken to ultimately ensure the implementation of work 
instructions at each production stage. 
Based on the constructed Future Reality Tree (FRT), a ma-
jor injection – i.e., a specific solution designed to eliminate 

a previously identified Critical Root Cause – was proposed 
to achieve the goal of having working instructions at every 
workstation. This injection directly addresses the UDEs re-
vealed during the CRT analysis.  
It was determined that it is crucial that managers have or-
ganizational and management skills, including knowledge 
of modern quality management solutions (Injection), 
which will translate into ensuring a high level of standard-
ization of work in the company. Employees will be respon-
sible for creating and updating work instructions, for this 
purpose they will have the necessary data on the course 
of technological processes, which will ensure internal 
standards in creating work instructions. However, the 
basic condition for achieving the overriding goal is invest-
ment in management training and employee develop-
ment. Allocating a dedicated budget and resources for a 
structured, continuous training and development pro-
gram that is consistent with the company's strategic goals 
and builds both technical and interpersonal skills at all lev-
els of staff is a critical solution to the problem of the lack 
of work instructions at every stage of production (Critical 
Injection). 
 
 

 

Fig. 5 Future Reality Tree (FRT) to show how the introduction of specific changes will eliminate the main undesirable effects (UDE)  
in the form of lack of work instructions at each workstation in the system 
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A Prerequisite Tree (PRT) was used to identify and over-
come obstacles during the implementation of a key injec-
tion: a structured, ongoing training and development pro-
gram aligned with strategic goals. The PRT identifies the 
intermediate objectives required to ensure that this injec-
tion is effectively implemented and sustained (Figure 6). 
It helped plan the necessary steps by breaking down a 
complex goals into manageable actions. 
 

 
Fig. 6 Prerequisite Tree (PRT) to identify and overcome  
obstacles during injection implementation 

 
The ultimate goal of a company is to fully implement, 
budget, and align a training and development program 
with strategic goals, empowering employees at all levels 
(Critical Injection). To achieve this goal, the company must 
take a series of actions and overcome obstacles in 
implementing these actions. The first step in 
implementing the Critical Injection is to strategically align 
training needs, which overcomes the obstacle of lack of 
clarity about long-term strategic goals for training and 

development needs. Second, the company must budget 
and approve training needs, which resolves the obstacle 
of competing internal priorities that limit available funds. 
The next step is to develop a training program structure, 
which is a consequence of limited access to high-quality, 
role-specific training content. Next, the company should 
assign roles and responsibilities for the training and 
development program, which is a consequence of unclear 
accountability among the stakeholders of such a program. 
The next step is to pilot the training and development 
program, which is a consequence of possible errors or 
shortcomings in the full program. This phase allows the 
methodology, training materials, and delivery to be 
refined before the program is implemented more broadly. 
The next step, implementing a full training and 
development program, overcomes the obstacle of a lack 
of uniform knowledge and practices across the 
organization. The final step is evaluating and refining the 
training and development program, which overcomes the 
obstacle of a lack of reliable metrics to measure training 
effectiveness. In summary, the PRT revealed all the 
obstacles the company must overcome to implement a 
training and development program that is fully 
implemented, on budget, aligned with strategic goals, and 
enables employees at all levels to perform their proper 
roles. 
Summarizing, implementing work instructions at each 
workstation in the company requires a comprehensive ap-
proach, including both training and the development of an 
organizational culture based on continuous improvement. 
The key action that needs to be taken is investment in 
management training and employee development. Partic-
ular emphasis should be placed on creating a culture of 
knowledge sharing that will allow for the effective imple-
mentation and functioning of work standardization and 
maintaining a high level of quality and efficiency of pro-
duction processes [45]. Implementing work standards is 
essential, but it is equally important to ensure their 
proper functioning. Standards should not only be estab-
lished, but also regularly reviewed and updated to reflect 
changes in processes. Training for management staff 
should include modern quality management solutions, in-
cluding work standardization tools, which will constitute 
the basis for implementing consistent instructions at all 
positions. Employees should also be involved in this pro-
cess, which will ensure their involvement in the process of 
creating instructions and better adaptation of instructions 
to real working conditions. In order to ensure the long-
term effectiveness of the implemented standards, it is 
necessary to create a system of rewards and recognition 
for above-standard activity in creating and updating work 
instructions. The management staff, in cooperation with 
employees, should develop a set of "good practices", i.e. 
proven and effective actions, procedures and standards  
supporting quality, efficiency and safety of work. Standard 
work instruction documents should constitute the compa-
ny's "know-how" and be the basis for further improve-
ment of processes. For this purpose, it is necessary to con-
duct a thorough analysis of the course of technological 
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processes, including key information for employees, such 
as: sequence of operations, their duration, required 
equipment, critical control points, potential quality prob-
lems. This knowledge should be collected in standard 
work documents (e.g. SOS – Standard Operating Sheet, 
WES – Work Element Sheet, OPL – One Point Lesson), 
which will enable employees to correctly perform techno-
logical operations. To effectively implement work stand-
ardization, it is also necessary to equip management staff 
with soft skills, especially in the area of: stimulating crea-
tivity, effective problem-solving skills, effective communi-
cation. Developing an employee competency matrix will 
help identify skill gaps and determine areas requiring fur-
ther training. Taking the above actions will ensure effec-
tive implementation and maintenance of work instruc-
tions at each workstation, which will translate into in-
creased quality, efficiency and stability of production pro-
cesses in the analysed company. Maintaining the stability 
of the production process and ensuring predictable re-
sults also requires efficient machines and devices and re-
liable quality control processes [46]. Assessment of the 
technical condition of machines and devices [47] is a nec-
essary first step on the way to ensuring stability and pre-
dictability of processes from the a technical resources per-
spective. Additionally, analysis of the impact of effective 
time management on the efficiency of workstations [48], 
striving for sustainable development [49, 50, 51] by, 
among others, implementing the principles of the circular 
economy [52] and reducing the risk of non-compliance in 
the production process [53, 54] will increase the opera-
tional efficiency of the enterprise and improve the quality 
of products. 
To ensure that the changes implemented are sustained 
and continually improved over time, the company plans 
to implement periodic internal audits to monitor compli-
ance with standard procedures and ensure that work in-
structions remain current. Key performance indicators 
(KPIs) such as training completion rates, error rates, and 
process compliance metrics will be monitored regularly to 
assess ongoing effectiveness. In addition, the organization 
intends to implement change management practices, 
cross-functional review meetings, and ongoing coaching 
for team leaders. These mechanisms will be designed to 
reinforce a culture of continuous improvement and pre-
vent regression to previous habits. 
Based on the use of thinking tools in the surveyed enter-
prise and feedback from employees involved in their cre-
ation, a summary of advantages and limitations of using 
TOC Thinking Process Tools (TOC-TPT) was prepared, 
which was presented in Table 3. 
As can be seen from the presented comparison of TOC-
TPT advantages and limitations, their implementation in 
an organization is not an easy task. Using these tools re-
quires specialist knowledge from employees, acquired 
during training, as well as the involvement of the entire 
team. The implementation process must be clearly sup-
ported by management, primarily due to the need to pro-
vide an appropriate amount of time and resources. 
 

 

Table 3 
Summary of TOC-TPT Benefits and Limitations 

Advantages Limitations 

They provide a logical framework 
for identifying constraints  
and understanding the cause-effect 
relationships between them 

They require deep  
understanding  
and training 

They help determine which  
constraints have the greatest  
impact on the organization's  
performance, allowing you to focus 
your efforts on eliminating them 
and improving processes 

They are laborious  
to develop and conduct  
thorough analyses 

They help identify the fundamental 
causes of key organizational  
constraints, the elimination of 
which will allow the company  
to increase throughput  
and efficiency 

They are largely based  
on subjective team  
judgment, without  
empirical support 

They promote teamwork,  
cooperation between different  
departments of the organization, 
which facilitates better  
coordination of activities and joint 
decision-making 

They require cultural  
and organizational  
commitment 

They support the philosophy  
of continuous improvement 
(POOGI), enabling the systematic 
elimination of constraints, which 
translates into  
long-term improvements in key 
performance 

In organizations  
with highly volatile  
environments, where  
constraints can change  
rapidly, their use may  
be less effective because  
the process of developing 
them takes time 

They can be applied in different 
sectors and for different types  
of problems, making them  
a universal tool for managing  
constraints in the organization 

They are specific and may  
be difficult to integrate  
with other quality  
management methods,  
which limits their  
universality 

 
It is necessary to establish a small, cross-functional team 
that will be trained and will be responsible for the imple-
mentation of TOC-TPT. Starting the implementation from 
a pilot strategic area of the company can bring measura-
ble benefits and provide evidence of the effectiveness of 
these tools even before their widespread use in the or-
ganization. Indicating specific results – such as identifying 
the root causes of limitations, eliminating systemic bottle-
necks and achieving breakthrough improvements in line 
with the strategic goals of the company – will increase the 
chance of engaging management in further implementa-
tion. Through active, teamwork on the use of TOC-TPT,  
employees will gain a sense of common action towards 
clearly defined organizational goals. For this process to be 
successful, it is also necessary to support management in 
the form of motivators – both financial and non-financial 
- that will encourage employees to actively participate in 
the implementation of TOC-TPT. TOC-TPT will not only 
support solving key organizational problems, but also 
build a common language of thinking and acting through-
out the company. This can be a significant competitive ad-
vantage for the company in the form of having effective 
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know-how to solve key and complex problems and faster 
achievement of organizational goals. 
In conclusion, it should be stated that this study was based 
on a single case from the machinery industry, which limits 
the possibility of generalizing the results. In addition, the 
effectiveness of the proposed solutions was not assessed 
in a longer time perspective. The study also did not in-
clude a quantitative analysis of the costs and resources 
necessary to implement TOC-TPT tools, as well as a data 
analysis comparing operational indicators (KPIs) before 
and after the implementation of TOC-TPT tools. Due to 
the nature of the study and the limited time of observa-
tion and analysis, only qualitative analysis was focused on. 
The main goal of the study was to investigate the meth-
odological application of TOC thinking tools in diagnosing 
and solving organizational constraints. Future research 
will aim to fill the above gaps. 
 
CONCLUSIONS 
The aim of the study was to present the application of 
Theory of Constraints (TOC) and its Thinking Process Tools 
(TPT) in managing and eliminating key constraints in a 
selected company from the machinery industry. The study 
aimed to demonstrate how TOC-TPT can be effectively 
used to diagnose and improve production processes by 
identifying, analyzing and solving constraints that limit the 
operational performance of the company. To achieve this 
aim, the study used a case study methodology, focusing 
on a machinery manufacturing company specializing in 
bearing cages.  
The literature review highlighted the importance of TOC 
in improving operational efficiency and the effectiveness 
of TOC Thinking Process tools in identifying and 
eliminating constraints in various industries. It was also 
emphasized that constraints are dynamic and may change 
over time, which requires continuous monitoring of 
constraints and eliminating them. 
In the study, management interviews, process 
observations and KPIs analysis were used to identify the 
most important constraints in the company's production 
system. The TOC Thinking Process tools used in the study 
included Goal Tree (GT), Current Reality Tree (CRT), 
Evaporating Cloud (EC), Future Reality Tree (FRT), and 
Prerequisite Tree (PRT). These tools enabled the analysis 
of the main constraints and the formulation of targeted 
solutions. The study demonstrated the effectiveness of 
TOC tools in managing constraints and presented an 
approach to solving them. 
The study identified three key constraints in the 
production department of the examined company: 
1. High diversity of manufactured elements, leading to 

frequent and costly machine retooling. 
2. Lack of job instructions, resulting in inefficient 

knowledge transfer and operational inefficiencies. 
3. Inefficient information flow, causing delays in 

decision-making and increased operational costs. 
Using TOC-TPT, the study showed that investment in 
management training and employee development is a 
basic requirement to solve these constraints. The analysis 

showed that insufficient training led to poor work 
standardization, inefficient knowledge sharing, lack of 
accountability and insufficient data on technological 
processes. By eliminating these constraints, the company 
will achieve better operational efficiency, process 
effectiveness and product quality. 
Key detailed findings from the study include: 
• The lack of standardized work instructions is a critical 

constraint that negatively impacts production 
efficiency and knowledge management in the study 
company. 

• The lack of clear accountability for creating and 
updating work instructions leads to process 
inconsistencies and operational inefficiencies. 

• Properly trained managers play a key role in driving 
continuous improvement and ensuring the 
sustainability of work standardization efforts. 

• Allocating a dedicated budget and resources for a 
structured, ongoing training and development 
program that aligns with strategic goals and builds 
both technical and interpersonal skills at all levels of 
staff will effectively address the studied organizational 
constraints. 

• Creating a dedicated job position in the form of a 
Quality Management Coordinator and appointing a 
trained employee from the study company with the 
appropriate personal profile to this position will 
increase the effectiveness of the company's quality 
management system. 

• When implementing solutions to eliminate 
constraints, attention should be paid to obstacles that 
may limit the final effects of these solutions. 

• Effective implementation of this demanding method 
of continuous improvement (TOC-TPT) requires active 
support from management, an attractive motivational 
system, appropriate spending of time and resources 
on training and dissemination of tools in key strategic 
areas of the organization. 

Additional general findings from the study suggest that: 
• Implementing work instructions should be part of a 

culture of continuous improvement and knowledge 
sharing to ensure long-term effectiveness. 

• Encouraging a culture of continuous improvement and 
knowledge sharing fosters employee engagement and 
contributes to organizational learning. 

• Effective resolution of internal conflicts is possible 
through win-win negotiation strategies facilitated by 
TOC tools. 

• Companies should adopt a systematic approach to 
managing constraints by incorporating TOC tools into 
their strategic decision-making processes. 

Future research will include a cost-effectiveness 
perspective and tracking quantitative performance 
measures over time to provide more solid evidence for 
the effectiveness and sustainability of TOC-based 
improvements. They will also focus on comparative 
analysis between TOC and other process improvement 
methodologies such as Lean Management, Six Sigma, or 
TRIZ to identify which tools are most effective for specific 
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types of organizational constraints. Finally, developing a 
standard framework for monitoring and sustaining 
improvements can help companies incorporate TOC-TPT 
tools into their long-term operational strategy. Addition-
ally, the integration of modern decision-support methods, 
such as artificial intelligence and reinforcement learning 
in production planning [55], may further enhance the ef-
fectiveness of constraint management by providing data-
driven recommendations and automating complex opti-
mization tasks. 
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